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Onthtlti of Maif oAxt will be PvhSduA in 

t ■ ‘ 4lbemrle-Street,tit 3 vob^, 

: A MANUAL OF CHEMl^fTRiT, 

Contaiqing the principal Facts of the Science, arraa|;ed aa thejf 
are discussed and illustrated in the Lectures at fioyal 
Institution of Great niitain, by 

' V"’ M THOMAS BBANDE, 

See. R. S., Pro^ea^uI of Chemistry Royal Instil n'iou, &e. 

llie subjects arc tioati'd of in these volumes in the following 
order : 

Vol. I. — A Profatciry Histury uf lh<' Proprrss (if Cliemical Scirnre, from 
early timoM (o the End «ii tlu* Li&l 1 entiiiy. 

General Mew of tlie Priiieiiilca of C'lieniistry, and oPihe riurnoiuena of 
Attraction, Heat, ami Electricity. 

lliitor) ol liiidiaut or Jni|Km(1errthlc Blritler; oi the Siuiple Sn[ipurter5 of 
PoiiiliUhfioii; of th(> Ai'idifiahh* lioflios; and of thcjr IMutual Com- 
biimtioii. 

\ol. II.— General and Individual lliislory of tlic Metals, and of their 
( 'oinbiiialioiis. 

{ II ihe Viird} bis of Midnlhleruiis C'oniiNmiids, and of Mineral IV aters. 

Vu\, HI -Hiator> ol the Or'anic Fioducts of (he Vegetable and Auiiuf.- 
Kiii|;d(inis. 

Outline of (jetil(i{;u'al Thcoric^s, and of tlie Structure of the Earth. 

A very Coiiious IndcK ot Jtidereuce is subjoined to this Vuluiue. 

Tins work is illustrated by several Copper-plate Engravings 
of the Laboiatory of the Royal Institution, &c.; and by more 
tbuii one Hundred Eugraxings on Wood, illustrative of the 
different Apparatus employed yi Chemical Kese^ches; and 
of the Subject of (leology : it also rontsiiii‘« a variety of useful 
Tables and Diagram^. 



TO CORRESPONDENTS. 


VfttiA fliuch obliged by the Luenbratioas of Elsogabalus; 
bttt the Bulgect U too eerioua to be so treated. 


He information contained in E.E’g Letter will be aeteil upon 
wbenfaefaTOurs us with his address. 


13ie commnnication from Liverpool, adverted to in the Letter 
aigned Edward H , has not been received. 

Cartousiabus is wrong, as the follow'ng quotations show : 

Vo4 r<itu sal tvrnr ; giiad m mI vtfatmtum fucrit, (|ui> Raliotur t 
{nde Novuui Tcstaincntuni, ex Sebait. CtutfUionu inteipreUttione.) 

Sal : neutrahter coiidimentuin ; mueutumm pn> sapivntia. 

Gi bNEHi ThtMU m ) 

The best answer wc can give to a Correspondent, whose 
signature is mislaid, will be found at page 222 of this Number. 

The Anatomical facts contained in a Letter, w ith which we 
have been favoured, dated East Bergbolt, Suflolk, Mai eh 10, 
are scarcely sufficiently explanatory; we have, theiefore, not 
noticed them, in tlie hope that out Correspondent w ill he able 
to furnish us with more precise information. 

We have received several valuable documents respecting the 
Combustion of Smoko, Consumption of Fuel, $c., in various 
furnaces and fire.placcs, but shall not cuter upon tlie subject 
till further experimental evidence is before us. 

Our OccASioKAi. Reaper will probably find something to 
his pnqiose in our next Number, when we hope to take up 
the subject of warming and ventilating houses and public 
buildings. 

At present wc must decline all interference respecting the 
subject of two Letters which wc have received, the one dated 
'* from the Tombs of Westminster;” the other purpoi ting to be 
the advice of “ an eminent sculptor.” The latter is very 
wrong in his conclusions; the former, more amusing than just. 

He queries respecting the reflectors of Tolescoiies, must, for 
the present, remain uuauswcicd. 
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Art. 1. Ott the Form of Mineralogical Hanunen. 

J. Mac Culloch, M.D., F.R.S. 

I^Cui luuiucated by tbe antbor.] 

Those who have not been very conversant in countries con- 
sistiuf]!: of primary and trap rucks, will not easily believe how 
difficult it is to procure ^ pecimeus from many of these substances 
by means of any of the hammers in common use. This is 
more particularly die cabc with some of the members of the 
trap family, which are often characterized by an uncommon de- 
^vec of toughness or tenacity; and it is not uncommon in 
those granites which arc of a fine grain, and which contain a 
conspicuous pTO))oition of hoiiibleudc. In tliose varieties of 
gneiss in which compact feldspar predominates, in some of tho' 
nil mU ra of the primary sandstone series, and in the varieties of 
horiildeiide schiht in whi(*h the laminar structure is obscure or 
wanting, the same difficulty frequently occurs, and to such a 
dcgiee as absolutely to defy the utmost efibrts of the heaiiest 
hammers in common ubc, whether by stone-masons or mineralo- 
gists. Serpentine also very often, and diallagc rock almost 
always, present such a resistance as to deprive the collector of 
the power of obtaining satisfactory or sufficient specimens ; but 
it is unnecessary to enumerate all the locks which those who 
are in the least conversant with this department of mineralogy 
must occasionally have abandoned in despair. 

Independently, howe\er, of the wish to obtain a mere speci- 
men, such as can first be detached, it is often desirable to ob- 
tain a deep access to the rock under evrminntion. nn aceounl of 
the changes which the supLiiirial parts unde i go fium tlie loss of 
VoL. XI. B 
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oaf fi(6iQ the ordinary, effects of exposure. ^ such 
procure specimens in succesaioh from 
s^psej^t I an attempt, in :srhich ordinary means vill ofkfsn 
loss of the protuberances or angles on 
„ done an impression can be made by a moderate or ordi- 
j^p^.foree. It is also often desirable to obtain a cross fracture 
iff some of the sciiistose rocks, as in micaceous schist, for the 
||urpese of displaying the contortions. Tliis, from the greater 
with which the laminm yield to a moderate force ac- 
^(^ing to their direction, can rarely be effected by any ordi- 
nary hammer; requiring a greater and more concentrated im- 
pulse, and often, indeed, demanding the very sudden effort com- 
municated by gunpowder. 

Tlie weight of a hammer required to ])roduci- such effects, if of 
the ordinary construction, is a scrioub inconvcuicuce to a geolo- 
gist; who must, in many cases, necessarily evaniine tin* ground 
which he ib investigating, on foot, and who is also not iinfre- 
queiitly incumbcTcd with specimens. Nor will nscn* w» i‘:lit 
answer the puipose, as a very >lighl conbideralion of the laws 
which regulate the coininunicaticm ui motion will show, ll.iviug 
at first suffered much inconvenience from thi^ of LamniL'is (»f 
common construction, tlie geological naidcrs of the Qnartvrhj 
Journal will not be sorry to know the expedients which 1 adopted 
to diminish it ; and, to render the form whieii I have used for 
some years past more intelligible, 1 have accomjianied this cum- 
muiiicatiou widi explanatory sketches. 

That 1 may not incumber a plain practical question with ma- 
thematical considerations, 1 shall only here remark, that although 
the momentum of a body is compounded of the weight and 
velocity, and that the same absolute quantity of motion may be 
comniumcatcJ under varying relative projiurtiuiis of llicsu two 
elements, the disintegration of bodies is regulated by other 
rules, and a diminution of velocity cannot be compensated in 
this case by an addition of vieight. It is by an increase of the 
impulse that the cohesion of bodies is overcome: a great 
weight causes the body to move m one mass ; a great velocity 
strikes off a fragment, or breaks the whole to atoms. Ulus- 
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ChiticMM of t&t law must be Ikmikar to every one; the peite^ 
tration of a maeket ball through an open door is known ; 
and the same is no less true in the case of elastic fluids. Thus the 
action of ftilminating mercury will break, in the gUBi that shot 
which common gunpowder pioject; and thus also, in splitting 
rocks, the greatest effect is produced by the worst gpinpowder. 
An attention to this simplt law would have pievcnted the use- 
less attempts so often made to substitute the stronger detonating 
compounds in the practice of artilKry but I must not enter, 
further than is necessaiy, into this suljcct, though it will imme- 
diately be seen how this doctrine bc^is on the use of niineralo- 
gic al hammers 

In stukiii^ 1 fii^nunl from a mass of lock, and equally, 
indeed, in d( t u lung the sm ilUi supi ifliioub patts fioni speci- 
mens, j| IS iKitssiiy tint t Mbritio’i slir uld be excited in one 
pH( L, oi I ) iiin i , and, by tlu commiiuuitiou of a limited mo- 
tion imoii *- th( pailuU*^ of this Idinitn, the paits at rest on 
( ich side iU sep 1 itcd horn it In the haidcr and tougher 
btoiiLs the inlUK oi this piocc'^s ib di tmctly to be seen, as itis 
olboii the 11U ii b'lttlc iiidroinpait as well ib ui gliss In the 
ioimn It will be found tf ii tin ]iOiut iniimdntely subject to 
tilt impiilsc IS biiijs d, iml tint (Ik aui of \ibiatioii extends, 
in 1 SOUR whit eoiRiiitin un i in, iloi ^ some lamini whieb is 
ceil 1 dlj ditcimiiiiel In tlu ti stun of tlu rock in common 
flint, and in gliss tlu conehoiclal U ini of tlu fiactuic is easily 
situ to u*fpeet tlu point of impid c. 

It is ibcrefoic netessaiy, in bKiikiii^^ a rock, oi in dcticlunj^ 
a lii^c f I ailment fiom a sol I miss, not only that tlie iinpulbi 
should be consideraLlt iiid piopoitioiicd to IIr Uiiicit} ot the 
Mibbtanee, blit that it should be dirt c ted on one point, oi on 
oiii^liiR, or at leabt on a small bui^aee Jhe bnialliiess of the 
surfue OI e outlet between the himiiiei and the ^toiie, is, how- 
e\ci, not only useful in thib way, by caubiiig the \ bration of the 
lamina wliuli is to sepuate the adjacent paits, but it pioduces 
the ftnthei efiLCt of e once lit i itin; tin whole weight, oi ratliei 
momentum, of the foinui on oiu pi let, instoul of sulliinii. n to 
be wasted by bein diiee t« d on in in\ points at once. 1 1 (lit foini 

b 2 
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liei^,4dQi>ted, a veiy small weight wJU time be found adeij^o^ to 
Ipi^liiee an efi^ wlfidi would be in vain expected from the same 
fcUagon alarger surface, or exposing a broadface of coiitiM. It 
ii true, that, in the ordinary practice of masons and quanymon, a 
dat*fhced hammer will detach a fragment, by communicating 
motion to the whole of it, while the mass is comparatively at 
rest ; but it will at tlic same time be recollected, with how little 
effort blocks of granite .^icl marble are split into two parts by 
the comparatively slight blows given on the icathci wedges, and 
howhopilesa an attempt it would be to separali^ such masses by 
any practicable momentum applied to one half of them. TIic ob- 
ject of the improKmont hciG suggested is, as in otliei rases of 
mechanics, to (pcoiiuinizc powei ; and though the aim ot a 
practised quarrymaii may lender sinli cxpedi«.iits of coiiipaia- 
tively little value to him, that of a mnicialogist is sildoin in a 
condition to despise them. 

Tlie ordinary mason's liammcr, used foi bieaking loiigh stom s 
for rubble work, is foimed of two fiiista of pyiamids on ii com- 
mon parallelograinlc base, (to de^ciibr it mathimalicallv,) and 
the blade is of considerable length. The faces, it w liiu , aie 
thus somewhat narrow in proportion to then length, but \it 
iftey piesent far too large a surface. This hammer is aUtiided 



with another serious inconvenience, in eoiisoqiicnec of the length 
of the blade. If the blow is not given in such a manner that 
the line joining the centre of gravity (or percussion) with tlie 
point of impulse, is vertical to the surface of the stone struck, 
tlie blow fails , or, at least, a imrtiou of the momentum is lost. 
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Norla die niisfling of a blow attended with. impunity; 9§piA 
length Ojf the lever afforded by the Uade^ twists the (iandle i/t 
die hiipdi and figures the wrist if too strongly grasped, as it 
always will be by an inexpert practitioner. ' The* mineralogical 
hammer generally in use, is not, it is tf ue^ so^ long or au^now as 
that used by masons ; but, having a broad flat face, it is a feeble 
instrument, and produces a small eilect in proportion to its 
weight; while it cannot be increased in size so as to compensate^ 
tliis dufecr, as it becomes inconvenient to carry, and requires too 
much strength to give it the requisite vclocitv. 



The construction by winch these defects are remedied, and 
ihe :;r(aU^Rt ciTccf |nodiiccd with the least possible weight add 
^tleni;thuf arm, is that whore the fare of the hammer is round, 
ui spheroidal. Theoretically, an obtuse wedge would, perhaps, 
be generally preieraldc ; 1)ut it is scarcely possible to give the 
blow in such amanuei that the centre of peicussiou should fall 
in the true line ; and, in such n form, the . ightest deviation 
causes Uio blow to be wasted. A hammer in the form of a 
sphere, would, indeed, ensme the cflect of every blow, but it is 
very difficult to steel such a figure all round, and it cannot be 
made all of steel, since it will not stand without a centre of iron. 
Besides, with a weight of tlircc and a half or four pounds, the 
surface of the s])licic becomes somewhat less curved Uian is con* 
venient for iflhking the impulse on one point. 1 have, therefore, 
preferred the foim of an ellipsoid, and the particuhti figure will 
be better understood from the accompanying drawing, tlian fioin 
any description. 
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It 18 plain that, with a solid of this form, any dovi.ition fi om the 
most favourable line of impulse which is likely to hap|)on, will 
have but little effect in diminibhing the force of the blow; and that 
the whole momentum will be concentrated on one point. From 
the shortness of the blade, or the small distance of the face fium 
the axis of the handle, the missing of a blow by the sliding of 
the hammer on an oblique surface, and its consequent attempt to 
turn round, communicates no strain to the hand. 

Tlic weight of such a hammer need not be very great, noi is any 
advantage, indeed, to be gamed by incitasiiig it beyond a ccitain 
pomt, proportioned to the strength of tlie arm which is to use it ; 
as, in such cases, the power of the impulse is diminished. A few 
trials will convince any one that, with tins eonsti action, a given 
weight will produce as great an effect as the doable, or even much 
more, would do in a flat or broad faced hammer. It is not conve- 
nient, however, that it should be less than two pounds, and it 
need not exceed four. With hammers of these weights so con- 
structed, almost every object of the mineralogist Ccui be ob- 
tained. A weight of three pounds forms a convenient general 
size for most purposes ; and, to facilitate the construction, I 
may add that, allowing the usual general size for the eye, or 
hole, the relative diameters of 3^ inches by 2, of 3j by 2^ and 
of 4 by 2{, will, in the form here represented, give pretty nearly 
the weights of two, three, and four pounds, respectively. 

The artist intrusted with the making of these hammers must 
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be^Kiacted to paj attention to flie partictdar form of the ellip- 
■oid leprearatedin thafdata. Iflhii longer diameter is made 
muclr||;fhater,tlni^11^lUmrt OM^ for the puipoee of securing 
the necessarg “w^gldt the blade becomes too long, and it will 
have the fault of the mason’s hammer. If the face, again, is 
made of a surface vrith too long a radius of curvatdre, it will 
strike on too large a pordon of the rock at once, and part of the 
blow will be wasted. 

There are some minor conveniences arising out of the form of 
this ellijisoid, which are worthy of notice. The steel cannot 
easily be strut k off the face, as liappens at the sides of flat-faced 
hammers when too much hardened ; nor does it yield and turn 
over as when, in the same construction, tlicy are too soft. The 
directness of all the blows prevents over-hardened steel from 
splintering ; and, if too soft, a second blow replaces the vacuity 
which the first may have made. Thus also it retains a degree 
of smoothness which those will know how to appreciate who 
have suffered in their hands, their pockets, or their clothes, 
fioni the ragged edges of a worn hammer, 'fhe durability of 
biirh a hammer in practice, is in itself no small convenience ; as 
A mineralogist is not always in a situation to get one replaced 
or lepoircd, and of this superior durability, my own experience 
h.iB afforded ample proof. It is unnecessary for a breaking ham- 
mer to be provided with a culling edge, as the great weiglit pre- 
\ ents any effectual use Ixiing made of it. Ihat which if required 
is best done by a lighter trimming hammer ; and thus also, the 
bieakinghammei, having two faces, has double the durability. 

I need scarcely add, that all handles should be made of ash, 
or vine, if it can be procured, and somewhat of a conoidal form, 
larger towards the hand, to prevent slipping ; and, that to ren- 
der hammers portable, it is convenient to have a loop of wire 
.'ie!u tlic head, through which a strap may be inserted. Tliis is 
icjiresentcd in the sketch. 

I have added another figure which 1 have, in practice, found 
very convenient, where a great weight is required. It is an 
oblate spheroid, with the polar surfaces cut away, as it is not 
found easy by the makers to apply the steel to a whole spbeioid. 
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it it mmecetiary to dilate further on the advantages of this 
form : as it is, for all purposes of use, a sphere. From die e\- 
tSRlof foce, it is almost eternal ; and it is not difficult to oon- 
ttraet, by welding a ring of bai steel on a nucleus of iion. 

The drawings which accompany this communication, repre- 
Mnt also the particular form of those hammers for trimming 
or shaping specimens, which 1 hare found, in practice, to exceed 
•11 others. 

The ordinary trimming hammer has two cutting edges only, 
one at each end, and placed in a reverse diiection, or like an axe 
and an adze. Doubdess, this answeis its purpose, but noi 
equally well with the construction here represented. 



In that there are only two edges, aud they soon wear, as diese 
hammers must be made of hard steel. In this there arc, at 
first, four edges; and, as the handle may then be turned, there 
are thus acquired fonj more ; so that each hammer of this con- 
struction is at least as durable as four of the former. 
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Ijfteineral^gieil joqnwjrt iMti* particularly convenient, aa a' 
trimmiqi^kan^ lattiTiveillj^yipElA collector mnst then 
carry unheceesaryi^iljil^ or perhapa iWN|tirdy m procniing ' 
convement and vrd^haped epecimena. In a collection of kn^b, 
where the numbai Md weight, and the room occupied, tom ap 
aerioua an inconverihsee, die regular diape of a apecimen ia an 
object of no slight moment. 

There is an additional advantage in this form of the trimming 
hammer, arising from the rectangular shapes of the edges, which 
renders them more durable than those of the axe-shaped ham- 
mer. I need carcely say that they must be regular prisma, 
that the eye may see the edge which strikes, and that they mnst 
be entirely made of< steel. 

With respect to the weights of trimming-hammers, they mnst 
be proportioned chiefly to the weight of the specimen to be 
broken or shaped, or to the size of the fragments which it will be 
requisite to detach. They must also bear some relation to dm 
fragility of the specimen ; the most britde requiring the lig^neat 
hammers. It is not possible to give any exact rules on this 
subject, but the general principle has already been stated suffi- 
ciendy to show that it is only by the velocity of a small weight, 
ir bj f'ac impulse, that fragments can be detached from any 
desired place without disturbing other parts of die specimen. 
The mineralogist . hould be provided with difierent weights, 
from a drachm to two ounces, and upwards ; and his own ex- 
perience will very shoidy direct him to that which will produce 
the desired eficct on any specimen or substance under triaL 
To facilitate the labouis of the ardst, I have thought it better 
to insert a scale of dimensions than of wei^ts, for a set of such 
hammers, and they are as follows 


Length of prism — Inches 
14 
12 
H 
H 
H 


Side of base— Inches 

i 

I 

I 
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I may add, laady, that when wan hy use, the hammerB a^ie 
coBBtractian are hiore eadly Kpaired than the common ones ; 
aa, by^rinding one fiu» to a itaiall distance downwbds, four 
edges are at once replaced. 

In coocliiding this paper, it will not be improper to suggest 
that tbw name principle might be advantageously extended to 
the ordinary hammcis of quarrymen and masons, and more par- 
ticularly to those of road-makers. The forms of these latter arc 
ahnost m every instance very faulty, and the eonsequcnccs are 
important, as they add double or treble the expense to that 
which is, in many places, one of the most costly parts of road- 
making. It IS not only indeed in the shape, but in the use 
of the hammei , that the system of breaking stones for roads is 
defective. Independently of the fatigue of standing, the same 
velocity, or impulse, cannot be commuiucated by two hands 
as by one, from the crossing, or obbquity of the arms ; and, 
with a single-handed hammer, sitting, one person can easily do 
Ihe work of two standing, possibly more. Tlus piactice lias 
indeed been partially introduced of late, but the prejudices 
against it are still very general. To render it peifect, the forms of 
the hammers should also be improved according to the piiuciples 
already laid down ; and the labourer should further be provided 
with a set of these, of different weights, using tlicni m succession 
as the size of the materials diminishes under his hands. 

Aki. II. Geological Desciiptimi of Baibadoes, with a Map 
of the lilaud. By James D. Mayruck, M. D. 

[Commiuuiated by Dr. H. lluUaiid, F.R.S ] 

Tnx interest which geology at present excites, and the very 
respectable station it holds among liberal pursuits, having re- 
sulted no less from the industry winch has been cxciciscd m die 
accumulation of facts, than from the gemns which has been dis- 
played in the arrangement of them, I am encouraged to attempt 
a description of the geological features of Bfirbadoes. 

It would be impossible sufficiently to illustrate by any simili- 
tude the irregular figure of this island, (Plate 1.) It is twenty- 
one miles in length, and fourtetnmiks i^. its greatest bieadth 
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lliRt portion of the ooaat^ thp aipect of which is to the west 
and to the sonth, is gena-aify fhelviill^ to the sea wilb a flat 
shallow lieach; ‘the south-oast^ and nordwn coasts flsa, on 
the contrary, perpendicularly precipitous from thirty to sixty 
feet, and the water immediately becomes deep, except in some 
of tltc small crocks, where steep sandy be^phes ocenr n|jkr.the 
rocky dills : the windward or north-eastern coast to. the extent 
ofthirtccuor fourttuu miles, exhibits a mixed character; the 
low land sinking voiy gradually under the sea, and the ragged 
conical hills terminating not in muial predpices, but sloping 
abruptly to a flat extended beach. Tht‘ island is nearly en- 
circled with lucks, many of which arc immense masses, sepa- 
rated and lolled a considerable distance from their ori^^nal 
situation ; but tlic greater part of this rocky belt consists of the 
substance of the island extended under tlic surface of the watm 
in tables, and rising in reefs, oi insulated rocks, at no consider* 
able distance from the shore. 

The low flat land occupies the northern, southern, and wes- 
tern parts of the island ; and rises by precipitous broken accli- 
vities, running generally parallel to the coast, in terraces of flat 
open country to the highest land, situate something to the 
noithr aid of tlic centre of the island. This progressive rise is, 
indeed, sometimes interrupted by the occurrence of valleys; 
only one of which, termed The Vaelet, is deserving particulair 
notice, 'fhis tiact of low land passes from the windward coast 
of the thtckels between two elevated ridges, denominated the 
Rtdye and the Cltff, tlirough the parishes of Saint Philip, and 
Saint George, to Brtdce Town, forming the only general inter- 
ruption to the regular terraced rise from the sea to the highest 
land. If the sea were fifty or sixty feet above its present level, 
Borbadoes would lie divided into two islets of an equal size by 
9 narrow strait occupying the site of what is now the valley. 

Mount Hallaby is the highest land of the island, its altitude 
being upwards of nine hundred feet. From this point the high 
land branches ofl‘, in steep precipitous ridges, in two directions, 
northerly and easterly, and southerly and easterly towards the 
sea on the windward coast, suddenly diminishing in height as 



l!| Dr. Maycock on the Geology of Barhadoa. 

\ 

Ikese two ridges of high land include a 
cwntiy, t|ie appearance of whi^ ia altogether different iniin the 
fl(itopen scenery of that which has just been described. This 
portioiliQf the island is distinguished by the appellations of 
ScQTLAiiia^ and below thl Cliff. The hills in this district 
are ajamerous ; they 4$ lofty, conical, and steep ; and they pro- 
ject irregularly in chains fiom the ridges of high laud, or rise in 
small groups from the plain, which is little above the level of 
the sea. The deep valleys intersecting tlic hills are covered 
with the most luxuriant vegetation, the hills themselves appear- 
iag naked and barren, or richly clothed with timber. The sce- 
nery is every where wild, irregular, and picturesque ; and dis- 
plays in miniature all the beauties of a mountaiuous country. 

Such is the striking dibsiuularity in the general appearance of 
the two districts, the hilly and the flat, into which this little 
island. may very propcily be divided. Attentive observation 
points out an essential diflcrcncc in the immediate substratum 
of the soil ; that of tlic flat country being entirely eaie<ireouN, 
the soil of the hilly country resting almost exclusively on mine* 
ral substances belonging to the clay genus. I shall, howeitr, 
enter into a more particular description of eacli district, begin- 
ning, with the calcareous or fiat country. 

Upon examining the structure of the calcareous formaljoii 
we find it to consist of the spoils of soophites, of which several 
qiecies of madrepone, millcpora*, corallinm, and alcyouim, aie 
strikingly evident. These are cemented together by carbonate 
of lime, containing an abundance and gicat variety of tlie litho- 
phytae and molluscm. The cement may be said to vary from 
marl, more or less indurated, to a hard compact limestone, with 
conchoidal fracture and translucency on the edges. In some 
places the organic remains constitute the principal, in all a very 
considerable, portion of this formation, and although these te- 
mains are intimately blended in die common structure, they 
appear to be arranged in some degree in families ; in some 
situations, the alcyonise, in others tlic inadreporm being must 
conspicuons. Upon this coralliiie mass tlieie fiequeutly occui 
detached beds of white shelly sandstone, the rement and iKc 
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grains of which are calcareous. * It b quarried for the ptrposes 
of buildiug, and, being sufficiendy**porous, is employed for the 
filtration of water. It sometimes appears disposed to assume the 
slaty structure, and when the beds are of considerable thickness, 
they are stratified. Calcareous spar olso, and calo siiiter Occur 
abundantly ; and I have seen small spccinmns of white granular 
limestone. They arc found imbedded in the common calcareous 
rock, and, hke the spar, they have been deposited in accidental 
cavities at a recent period. 

The whole of the calcareous portion of the island presents nu* 
mcrous rents and fissures ; the smalkT arc filled with crystallized 
and other modifications of carbonate ol lime ; the larger remain 
open, and arc the deep precipitous lavines or gullies, which are 
so very iiunieious in the higher parts of this district, and which 
becomi^ during tlic lainy seas n, the conducting channels of 
temporary lui rents. Like most other calcareous fonnations of 
reeeiit (Kite, it is c\tremely cavernous; and dislocation and 
sinking of the surface occasionally takes place at the present 
time; and, fioni general appearances, wc must conclude that 
they happened very frequently, and to considerable extent, at 
former pciiods. It is to this cause that the island is plentifully 
supplied witli those fissures, denominated sucks, through which 
the water, frequently lodged on the surface, is drawn off and 
conducted to the ov^can by means of subterranean channels ; and 
to this cau«e, together with the bieakiug away of the face of 
hills, is owing the precipitous mural cliffs so eoimiiou on tlie 
coast, and in the mterior of the calcareous district. 

'Hie hilly district, or that part of the island which has been 
denominated Scotland ami bilow the Cliffy is principally com- 
posed of mineral substances belonging to the clay genus ; par- 
ticularly loam, polteis’-elay, slate-clay, and clay-stone. There 
is also found here a fine grained friable sand-stone, which is for 
the most part micaceous ; a ferruginous conglomerate, or pud* 
ding stone ; quartzy sand-stone, flint, and iron-flint in balls and 
fragments ; gypsum, yellow earth, fullers’ earth ; and a variety 
of the ores of iron, such as clay iron-stone, compact black iron- 
stone, compact and ochrey brown iron-stone ; bituminous shale, 
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ttteMl cA,aiidBaphaltiim; udproUbly ttany <>tker mineralij 
uttdh I have not myself iMt wi^ In addition to the above, 
however, I have foond hi a hUl of Scotland; which, from the 
white appearance of its bioken clayey cliffs, has been improperly 
'^termed Clwlky Mount, a bed of porfdiyritic slate, or clinkstone 
'pOfphyty* ^ It is about eighteen inches in thickness, lies between 
beds of very loosely cohering sandstone, and dips to N. E. at an 
angle of 30^. The occurrence of clinkstone porphyry in this 
aituaticm is deserving attention; for, as the great mass of the 
hilly district is composed of minerals which I suppose to be 
most properly associated with the independent coal formation, 
this fact will stand as an additional proof of the existence of a 
trap formation of anterior date, as first noticed ])y Professor 
Jameson, to tliat which has been denominated by Werner, the 
newest flotz trap formation, to wbieb the elinkstone porpliyry 
has been supposed to belong. This pcut of the iskincl evinces 
very perfect stratification, the strata Lem.; eeiicr.illy innelt in- 
clined, and not unfrcquently distorted. 

The pctioleum, or mineral oil, tlie gieen tar, as it is here 
termed, occurs in abundance in some situations, f xiuling from 
creviecs in the clay«hills. It is collecttd on the su^^uce of 
water in holes dug fur tlic occasion, and is cinpluyed for \ ai lous 
economical purposes. Tlie cypsum occurs in fragments, in 
Crystals, and distinct eoiicrctjuus, from a very small magnitude 
to such as weigh several ounces, disseminated through clay- 
beds. The fullers* earth is found in Chalky Mount, frherc 1 
have seen it in a bed a few inches thick, composed of alternate 
laminm of fullers* cartli and yellow tiuth. The clay, which is 
abundantly distributed through the hilly district, is not very 
pure, being generally charged with non, |)eti oleum, or calca- 
reous mattci ; but in most places it answers sufficiently wtll for 
the manufacture ofeoaisc ware and bnrks; and accordingly 
there arc several pot-kilns In the jianslies of St. John, St. 
Joseph, and St. Andrew. Furnaces an* frequently constructed 
in this island of unbuint biieks ; the ccmiiit iised on such occa- 
sions being a paste of the same kind of chiy u<; tliat of which (lie 
bricks are made. Upon the application of heat, the a hole be- 
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eooui conaolidated into ona ma^ and IbniMMi of diu daicrip* 
tion will Jast many years, althoo^ sidgected to ray strong 
fires, SQch as m eaidoyed in tke mann&ctare of sngar. 

Masses of tbe raleareons formation^ some of considerable 
magnitude, are to be seen in Scotland; they are aillm; pccgao- 
tions from tbe high ridges whkdi have never been covered by 
the clay formation, which every where appears superimposed od 
tbe calcareous, or they are rolled fragments, of which there is an 
endless number, and many at a great distance from their orw 
gmal situation, to which, however, they can often bo^aced. 

I cannot omit taking notice in this place of an extinguished 
pieudihvotcanir lull, situdte on tht* nnulward coast, in one of 
the estates belonging to the Society foi the Piopagation of 
Christian Knowledge. It is to tins d.iy very piO|ieiiy denomi- 
nated tlie Burnt Hill, and is mentioned hy Hughes as having 
been acciduitally tsil on fiio liy a slave, and as having conti- 
nued to Iniin for the space of fi\( ycais. It consists entirely of 
highly burnt clay and earth slag, muI the neighbourhood 
abouiid'i in hitinninous shale and niincial oil. 

Tht iintiiial s])iiugs oi Barhadoes aie not very numerous. 
The iiihabitniits ol the flat couutry .ire supplied with watci ])riaci- 
pally fium wills, which an freijucutly ol considerable dtplli; but 
running streams .ire abundant in Uie hilly distiiit, in which occur 
several saline and one chalylK>atc spring. Tlicre is also aspring 
in Scotland, iMlkd the Buiiung Sininsr, which generally attracts 
the notice (>i the ti<ivillir. This little streamlet nscs in u deep 
scquestcied i.iMue at the loot of c lull, iichly clotlicd with 
timbci ; and on its fii't appeui.uiee fuinis fur itself a little basin, 
in which tbe water is in a continued state of ebullition, fiom tbe 
passage of mfl.imiin1»lL g<<s ihroiigh it, which, readily mflamiug 
on the appliialion i>i a lighted Upei, gives to the. spring its cha* 
ractcristie appellitiou. 'i'lie gas does not indeed rise in great 
(quantity, but the scenery iii the apjuoach to the spot is beauti- 
ful and imposing ; .uid one can hardly view it wiUiout fancying 
what might have boeii its culcbiity and importance had it been 
known to a people, prone to attach superstitious veucratiou to 
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haif^alMN* die level of die lea, duougb the lidee and Tery 
Mar dMbaaaof clay-IiiUs» aboondiugin gypsom: and it ia quite 
eridMidwt the saline matter -vver which they flow firom 
whidi th^ derive their impregnation, is subjacent to those mi- 
nerals which appear as the external crust of Scotland. The 
water of these springs has not been carefully analyzed ; in 
taste and%thcr qualities they resemble tli<' waters of Chel- 
tenham, and they are occauonally employed to answer the same 
soedioinal purposes. 

The several mineral substances enumerated, as foiming the 
hilly district, are composed piiucipally of a)j>il, or of argil and 
silex, frequently blended with feniiginoiis or bituminous mat- 
ter, and they very certmiily and obviously rest on the coralline 
mass, which constitutes the exUrior crust of the otlier and moic 
extensive portion of die island. 

Having in die preceding pages giicn a faithful account of the 
peculiarides which characterize the two districts, into whiLli 
nature has divided this little island ; wo will now turn to the 
consideration of those causes, secondary to the will of the 
Cieator, which have contributed to the pioduetion of die island ; 
and of the dUtinctiye features of each distiict. In conducting 
diis inquiry, it will be of great Importance to keep our lumds 
constantly fixed on the two following statements of facts 
First, the argillaceous mimralN aie constantly found super- 
imposed on the calcareous : — secondly, the argillaceous mine- 
rals appear only on the north-eastern portion of the island, and 
principally in a deep hollow, protected to the west, nordi-west, 
and south-west, by high ridges of coralline structure ; and they 
ate every where to be found on the north-eastern coast, extending 
in a greater or less degree into the body of the island, accoid- 
ing to local circnmstanccs. To illustrate the latter part of this 
Statement, I will instance only a single example to be foimd on 
die coast, fomung Sheet’s Day, on the north-east of the ihiekci<>, 
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where> iioMitfa<l{aiiding tbe land iH low, the minendu of Scot- 
laud, clay aud ^psum, are thrown up against the calearootis 
clifis ; bat Itomediately round the point, bn the souttneiasCom 
coast, thent minerals ire wanting, and the preOipitom oalctfreoai 
cliffs appear bare and undermined by the waters of the ocean. 

It cannot be doubted by any mturalist th it the calcareous 
formction, of ^rhirh the body of this I'^hnd consists, has on- 
giinled in the subminiit opciatious of insects belonging to the 
oidu of Zooph>te& uid thittlu vaiious modihr itions ofcai- 
bonatc oi I line by sb huh tin toialhncs an (iinLiucd, h i\e been 
dciivtdfion till sc subst inr c acti d on by watoi The island, 
h 111, whi(l) u IS ciKC fiO iinddiibly under he iirf*U( of 
till oci in I on iis s i otimHi lablv bo\( it I n h it ( iiiso ire 
i i lo ittiilnitc thi^ (lid \i neol iclilui lu i^lit ^ llda thi luid 
b cnehintid oi ) i\i ih \ 1 i sub idid^ 

It is not nn iritrntnnto cnld i uo tht c^piirr^il discussion, 
U) uM II tills ({iKstKiiii 1 htiixtiu illv h id ItuilllK snfliddit 
( I ol M idih 1 itld 11(1 till sul>)f ct iiiidii (oiisidd itioii 
tint hli mb the c il 11 ( u i i in ition oi this ml i id ( vliibit 
\ iiJOi s lint iiirl disloi i mu some of the c li i\i liken phei 
111 tiu nidiioiv of in'll in I lliivc'iu *ili bi fully iccounttd 
foi 1 tb liiicts of 11 b()ii(kis iiiuiiH itions ind such like 
|liinoin( n tf natuii, vilb it li recoiiisc to so iinl 
i diuiilsion i ll ( cl \ lion (i tin island from the bosom 
ol thi o( 111 ml 1 < 11 IS uc liny be ,^iiiddl by tin ip 

I ( 11 UK I s 1 1 11 distiK ( thin lb no leasoii to suppose tint 

suili i i it mtio])b( enr took pluf 

In rt pert to tin ii^ l] ucd inimi'ils forming the billy dis- 
liKt llcii iiniloinl> i( ilii (Kdiiuncc on tin noith ('istcm 
sub of till is| md 11(1 tlidi olil uiiiiij: Iieiglitb propoitionrd to 
tb ( d( ill M s ilifls siliiiti to till iKstu lid nid to whieb tiny 
III opposed, i( ly cl( iK ckinoiisti iie tint tiny h ivt been depo- 
sit d iiiidii the iiifiudKL cl icurient settin*, fiom a north-east 
point wliiib, ubil the deposition u is t\km^ pi ici in the pro 
1 (icd boll i\v ind siiiiil 1 siiuilioiis uoiild wish fredv down 
till indimd smfui cl il( ( tbii \ iits ol tin isliiid thosi loose 
mtt nils will b ini\ iitdid iilly bni bidi itdimnJ it(d 
Voi M i « 
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therofm. That ihn was not a groimd current, I infer; Brat, be> 
cai^e lean peiceire in the coralline 'aggref^te no .indications 

i^lsland havmg been elevated from the bottom of the sea ; 
ai^ secondly, from the relative position of the cakareons and 
alliaceous minerals, which satisfies my mind that the latter 
were depouted in the situation they at present occupy; for it 
seems to me quite inconsistent to suppose that this island could 
have been formed at the bottom of the sea, and then elevated to 
its present altitude, witliout a complete destruction of all the 
regularity of relative position of the two formations which is now 
so strikingly evident. It is also more reasonable to attribute a 
phoenomenon to a known sufficient cause, than to one which is 
merely presumed to exist, from its sufficiency to explain the plim- 
nomenon. Now, wc have no evidence of the existence of a (ground 
current setting from the nortli-uast, and we have the fullest of a 
superficial current setting from that point. I would therefore 
attribute the deposition of the clay and other minerals of the 
hilly district, in their particular situation, to the influence of a 
superficial current,— to that superficial current dependent on the 
north-easterly trade wind, which must have been coeval with 
the present direction of our terrestrial ]>oles, and which, stopped 
^ its progress by the Isthmus of Darien, is reflected throiiuh the 
gulf of Mexico, and passing between the sboies of Florida, 
the Bahama Bank constitutes Uic gulf-stream, so powerfully 
affecting the navigation ofUic Atlantic; and which would be 
equally efficient at any altitude of die ocean. 

That the earth has at some period been overwhelmed by an 
universal deluge, during which the waters rose considerably 
above the highest mountains, is a fact established on the audio- 
rity of the Mosaic history, and supported by the traditions of the 
rudest nations, and the observations of enlightened geologists. 
The mind naturally turns to the period of tiiis stupendous catas- 
trophe, as that at which the mountainous district, of Barbadoes 
was formed ; and feels something like certainty on this point, 
from the geognostic situation of the salt-spriugs. 

The beds of saline matter over which these waters flow, and 
from which they derive their impregnation, have in all proba- 
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bility been formed by repeated inundations by tbe ocean, of what 
is now the plain of ScotiUuid. Each inundation effected by the 
concurrent influence of strong trade winds, and spring tides, 
would form a saline lagoon ; and the repeated formation and 
evaporation of such lagoons would occasion the deposition of 
salt, or of minerals charged with salt, as well as of gypsum. 
Now it is evident, that such inundations and evaporations could 
only take place at a time when the sea stood nearly at its pre- 
sent level, and when the constant occupancy of the ocean was 
prevented by some natural dam, or barrier; and as the salt 
minerals appear to have been deposited under the argillaceous, 
which form the exterior crust of Scotland, it wAld seem to 
follow necessarily, that the ar^llaccous minerals, which reach 
an altitude of at least eight hundred feet, must have been depo- 
sited during a rising of the waters subsequent to the formation 
of the saline minerals, and of such a rising we have no example, 
except during the gieat and universal deluge. 

I (*oncludc, lliererore, that Lhi C';ralliuc structure which con- 
stitutes the body of this island, was produced during the sub- 
sidence of the primeval waters of die ocean, antecedently to tlic 
deluge, and that it rests on primitive or secondary rocks of an- 
cient date ; that during the period which intervened between the 
formation of the coralline mass and the deluge, frequent cnip- 
tinns of the ocean over its bounds for*iicd saline lagoons, which 
gave origin to tho^ * minerals which impregnate the saline 
springs; and lastly, that the argillaceous minerals, which form 
the hilly district, were deposited from the troubled waters of the 
ocean, when they had risen high above the whole island ; that is 
to say, during the urivcrsal deluge. 

In opposition to the opinion expressed in the preceding pages, 
is the hypothesis, w'liich considers Barbadoes and the chain of 
neighbouring islantls to be of volcanic origin. 

That islands are occasionally thrown up from the bosom of the 
ocean, by the action of submarine volcanoes, is most certain; but 
tbese islands aic so obviously of volcanic formation, and consist 
so entirely of volcanic materials, that 1 cannot suppose it possible 
that their origin, and the origin of Barbadoes, should be con* 

C 2 
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sidered at analogoas; but it is a theory, I believe, rather pre- 
▼alnt, that these islands have been raised from the bottom of 
the sea, by a central expansive force of volcanic odgin. My 
opinion on this sulgect, and the considerations on i^rhich itis 
gronnded, in reference to Barbadoes, I have already endear 
vonred fully to explain ; what may be the arguments for or 
against my way of thinking, presented by the other islands, 1 
am not competent to determine ; but I cannot refrain from ob- 
serving, that a popular argument in favour of the elevation of 
these islands by volcanic force, drawn from tlu‘ occurrence of 
volcanoes in many of them, is entirely without weight ; it being 
certainly oim thing for an island, or tract of country, to contain 
the materials capable of producing a volcano, and another, very 
different, to have been itself elevated to its prcbcnt station in the 
globe by tlie force of volcanic fire. 

It would have been impossible to render the preceding ob- 
servations intelligible without the ub^ihlauce of a geological 
map, which 1 have therefore endeavoured to furnish. It is in- 
tended to illustrate the rise by successive terraces, ftom the 
southern, western, and uorthem coast, to the highest laud, 
which runs in an irregular semicircular direction, marked by 
the letters aaaffaaa, H pointing out tlie situation of Mount 
Uillaby, the highest land of the island. It is aUo intended t(» 
shew the deep protected hollow, occupied by Scotland^ and below 
the Cliffy The object has been to give a general idea of the 
relative situation and difference of cliaiacter oi the two dis- 
tricts, and much pams have been taken to render the Map, in 
this respect, minutely correct. 

Barbadoes^ Aucivet 26, 1820. 


Art. III. Account of Uue Remains of a Manunolh found near 
Roc/iester, with some general OUeroations, connected with 
the Subject, ily Captain Vetch, of ike Royal Engi~ 
neers, M.Q.S. 

[CouimuuicaU'd b} the auUior.] 

Tin: remains of the Mammoth, or foasil elephant, being but 
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of comparatively rare occuirence^in this oountryi an account 
of the circnmatances -under which they ocedr, must I conceive 
in every Instance be worthy of record ; as we can odly eipect 
by very extensive observations and comparisons to derive any 
satisfactory helps, for ascertaining the order of the Geological 
Epochs connected with the state of existence and extinction of 
that animal. 

When such remains are found in the alluvium of a river 
within reach of its present floods, a great uncertainty must 
attach to the time and mode of deposition. The animal may 
have lived and died on the spot where the remains are found, 
it may have been I roiight from a considerable distance by floods 
in a recent state, or the remains may have been washed out from 
older strata by the same floods, and carried down in a fossil 
state to their present site. 

When such remains arc found considerably under the surfiioe, 
in a bed of gravel, and situated above tlie reach of any present 
tides, wc may conclude the animal did not live or die in that 
spot, but was transported either in a recent or fossil state, by 
the same aelioii that accumulated the gravel, and when the 
entire skeleton is found in one spot, we may presume that the 
animal eitiuu' died or was conveyed there in a recent state ; while, 
on the contrary, if the fragments are much dispersed, it is to be 
inferred they are not in their original repository. 

With res|)eet to the remains, the more immediate subject of 
this notice, the first ^iew of the question would appear to coun- 
tenance the most recent period and mode of deposition, vis., 
that the aniin.d inhabited this island under the same natural 
eonditioii as al present, or in fact might have lived and died 
near the spot where the remains arc found so late as 2,000 
years ago, and sulisequent to the last deluge or debacle, for 
these remains w(Uf' found above the influence of any present 
floods, and only four feet under the surface covered with a 


* \h the leiiiAius of a 1iii.;e siiiimal of this sort scattered o\ or a ronsi- 
disable cxloiit ot ground, diiil luuiid at 'larious times, may often lead to 
the belief that tlu‘> are .ibniulant, when a simjo iiitii\i(Jii.il only occurs, 
Jt is necessary to bt ^uaidcd uitaiDSt sucli a source of deception. 
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loam, a rabattiice and depth they might eanly have 
p en et r ated in that lapee of time by their own gMrity, aided 
hf the aetion of rame and ordinary rarface water. * 

Bat aa the general aignmente of the case are againat thia 
view of the qnestioD^ it becomee neceuary to inrestigate the 
matter more closely, fiy aopporag the race of Mammoths 
to have existed snbaequently to the last debacle, we at once 
deprive oorselves of die most reasonable mode of accounting for 
their extinction. If, however, they did so exist in Great Britain, 
we might have expected they would have maintained their race 
hi spite of the hostility of savages, at least down to the Roman 
invaeion ; we might have expected their remains would prove 
plentiful in alluvial grounds, as in Siberia ; but we would not 
have expected to have found their remains so situated, as to 
shew that they also existed previous to the last debacle, for in 
that case we must suppose they were first rooted out of the 
island by a natural event ; tliat they again colonized the island, 
and were a second time rooted out by human means. 

Neither does there appear to be any strong ground to suppose 
this island has been subjected to the aetion of any debacle, 
since that which accompanied its original formation or emer- 
gence from the ocean. 

It is therefore necessary to look more minutely into the eir- 
cumstances, attending the state in which the remains were found, 
before we adopt the first view of the question. 

These remains were found on tlie west bank of the Medway 
about two miles and a half south from Rochester Bridge ; at a 
place where a lateral valley meets that, in which the Medway 
flows at an arute angle pointing down the stream. The point 
of land separating the two valleys is fundamentally chalk, 
covered with gravel, sand and loam. On the side of the point 
of land, towards the lateral valley two well-marked shelves 
or ledges are seen, indicating the diflerent heights at which the 
water formerly rested. The peifcct level of the surface of these 
ledges and the regularity and steepnc&s of their talus, combined 
with their situation and extent, arc quite decisive of the mode 
of their formation. On tlie lower of these two shelves, and 
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about six^ foot above lugh*water mark were found the remaiiia 
in qnestioq, eonaiatiog of one upper grinder neariy entin) iti 
fellow in foagmenta and conaiderable portiona of tb^ i6ow ao 
extremely decayed, aa only to admit of lifting in very anuH 
portiona ; the largeat portion I uncovered appeared ftom'ita 
breadth and flatneaa to belong to the cranium, or lower jaw, 
the portiona of bone were all found together, and aa no other le- 
maina could be diacovered by digging in different placea near 
the apot, there is reason to conclude that a portion of the 
bones of the head and two teeth were all that were deposited 
in this place ; had bones of other parts of the animal been 
there, the more definite shape of the fragments would have 
pointed them out. Hie teeth were decomposed into laminee, 
the osseous part being entirely gone and the enamel only re- 
maining. 

A few inches immediately below the remains, was a layer of 
flints but little watrr-woni, tbe teeth were more immediately 
enveloped in a layer (u few inches thick,) of clean hard sand, 
*>ueh as is geiiendly found in the beds of rivers ; over tbe 
remains was a bed of two feet of sandy loam ; and, lastly, a foot 
and a half of mould. Among tbe loam, near tbe remains I 
found a shark’s tooth of tlie same colour and appearance as those 
found m the blue clay of Shep^iey. 

Among the layer of flints already mentioned, might also be 
observed some fra^’ments, from the green sand; and strongly 
adhering to the largest portion of the bone whieh I uncovered, 
was a fragment of an indurated clay stratum containing nume- 
rous bivalves. I'rom a consideration of all which circumstances, 
it seems more reasonable to infer that the site where the 
remains were found, was not their original repository, but that 
they were washed out from a stratum above the chalk, and that 
the eramnm and lectli were deposited on the ledge at the time 
of its formation, along with the other travelled matter; indeed 
the fragment of indurated clay, containing shells, would seem 
to point out the particular stratum from whence they were 
derived — the circumstance of the remains being originally de- 
posited in a bed containing shells, offers no difficulty as some 
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of the strata above the chalk, from containing a most extensive 
mtxtare of land and sea remains, notoriously point out that 
ibnded in the sea at the mouth of some immense 
Ant, of Irhich the mud or clay of the Isle of Sheppey may 
be given as an example ; indeed wore the mouths of the Mis* 
kinqip'ar Ganges to be laid dry, we might expect to see simi- 
lar ibrmations. Hiat the chalk hills immediately above the 
site of the temains, as well as that of the highest portion of 
the North Downs, were actually denuded of superior strata, 
die' following fact may be taken as a proof: 

At one of the highest parts of the ridge of the North Downs 
where the old road from Rochester to Maidstone crosses it, 1 
observed a fissure in the chalk of various widths from tea to 
thirty fleet, which I traced half a mile in length running in an 
east and west direction parallel and close to the edge of the 
dialk ; the most remarkable of the contents of the fissure were 
huge tabular masses of the siliceous sandstone, known by tlic 
name of grey withers. These arc very numerous and disix)scd 
in the most irregular manner possible ; the inten'als between 
the blocks are filled with flints not water-worn, and tiie intervals 
of the flints arc filled chiefly with clay. Now as this occurs on 
the highest part of the ridge, it is obvious that tlie materials 
fillmg the fissure could be derived only from strata that were 
superior to, and incumbent on, the present surface of the chalk; 
some of these tabular masses of sandstone are ten feet in length, 
others of the same sort but much smaller in dimensions, and 
partially rounded, are found sparingly scattered about the 
surfruse of the chalk, and among the gravel alluvium. The 
great quantity of this stratum preserved in the fissure, rompared 
with the small quantity found on the surface, and the hard 
quarUose nature of the rock, demonstrate the force and duration 
of the current which swept the surface of hills, now GOO feet 
above high-water mark, and removed extensive strata of great 
hardness. If such has been the fate of a bed of such seeming 
durability, the traces of strata of sand or clay cannot be ex- 
pected to exist, though from the straU we sec incumlieut 
on the chalk, in other places it is most probable the same were 
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contiiuibiu o?er the summit of the North DewijU } saA though 
the traces of the strata themselves may be iQit, u? uiuy^er- 
theless'^i^iect to find occasionally amongst alluvia^ thp more 
durable of their organic contents ; and in this mannuf Aa cir- 
cumstance of the remains of the Mammoth under notice being 
found in their late repository, admits of a solutiion without op- 
posing the conclusions induced, by more general views of the 
subject. 

Accompanying these observations is a representation of ope of 
the teeth referred to, engraved from a very accurate drawing by 
Mr. Outram, of the Honourable East India Company’s engineers. 
'Hie tooth consists of twenty-one laminte, but has evidently lost 
the most anterior ouc. Tire dimensions in inches are os follow : 


Lamina', length of the largest % *8.25 

———total number 21 ^ 

- ■ — ■ in nse *>r 10 

lamgtli of tootli 17 

licngth in use 7.5 or 8.25 

Depth 7.57 

Breadth 3.5 


1 wenty-four or twenty-five laminrn seem to be the number 
belonging to .i tooth at its maximum size; it is therefore proba- 
ble the Rochester tooth was past its maximum, and at the 
defiinction of the ai imal was so far protuded and ubrazed, as to 
have lost three of the lamina*. But as these dimensions are ex- 
clusive of .my osseous covering to the enamel, it may safely 
be pronounced to have belonged to one of the largest Mammoths 
of which remains havt yet been found. 

No appearance of any portion of the bone of the toot]^ is to 
be seen, but its place is supplied by a very fine white earthy 
substance, chiefly carbonate of lime which is possibly derived 


* The lonirth of this lamina is greater lhan the depth of the tnuth ftnm the 
diagoiMl diK (lion ni its ikisiIii ii. 

t riom the mntil itiim 1 1 tli ■ t( iitii 1 imua, it i. uucrrt.uii n liethor it liu 
been m u^e oi nut , and thi n iuit , win tin r the fliineiiiiioub in tliu hlih luliimii 
bliuuld be 7 5 ur 
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from 'ttn decoaponhian of the bone . the enamel appears fteah 
and filda altered, in hard and not eaahy fiangiUe. 

At uaiy are mncquahi^ted ivith Ae appearance (rf'» Mam* 
motlink toodi in a atate of deoompoBttion, the rqpnaentation of 
the tooth may be naefiil in preaerring foture diacoveries ; end 
at it irill probably be admitted that few facts are so likely to 
throw light en geological history, as those connected with the 
extinction of this animal, it would be desirable that every occur- 
rence of this kind should be well noted and recorded. 


Art. Vf .^Observations on the Solar Eclipse, Septetnber 
1th, 1820, J. L.Memes, Esq. 

Thf phasnomona of eclipses, as tiic subject of scientific inves- 
tigation, may be contemplated under two relations, or as con- 
nected with two distinct and 8e{mratc departments of inquiry, — 
the motions ; and the physical analogies of the planetary bodies. 
On the occurrence of such an event, therefore, the same diversity 
necessarily obtains in tlie observations on its economy, according 
as their tendency is more exclusively directed to the improve- 
ment of astronomy, and its cognate sciences ; or to the illus- 
tration of those afifinities of their organic frame, which from ana- 
logy are inferred to pervade the diflerent parts oi’the system. In 
the following observations on the late solar eclipse, appearances 
are attempted to be described, illustrative chiefly of the latter 
department, as it regards the inequalities of the lunar surface, 
and the existence of an atmospheric medium. 

By calculation, these observations were made in lat. 51° 8' N. 
lotf. 0° 5' W., the telescope employed being a small but very 
excellent reflector, with a power at first of 60, and afterwards 
of 135. Cassini's account of the transit of Mercuiy, in 1736, ren- 
dered it extremely probable that the supposed atmosphere 
of the moon might be visible from refraction, if the body of the 
planet could be discovered whilst moving in space at a distance 
from the solar disc. A scries of experiments, therefore, partly 
suggested by an incidental icmark of D’Isle on this passage in 
Cassini, was previously undertaken in order to ascertain the 
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beat mode of obaerration. Li eonBeqiiewe of tbeir leanlta, 
meaaiues ware adopted wliiOli, w viawiog tbe edipaei placed 
the dbaaalrw in total darkM 0 % dte on]|^liglit admitted ftom 
witlurat, paasiag through tbe teleaeope; ahhougk I 7 ottier 
meana it could occaaionally be introduced^ and ako tha gneral 
appearance of external objecta obaenred. Circumatancea, 
however, did not permit of proving the efficacy of thia arrange- 
ment, with regard to the primary object in whidy^t originated. 
The atmosphere, wliich during (he early part of the 7th 'had been 
dear and serene, as the morning advanced became, gradually 
overcast by numerous aggregations of loose floating clouds. 
These continuing to move slowly towards die N.N.W., had 
nearly disappeared by mid-day, at which time the thermometer 
stood at 68 ° in the shade, and soon after twelve a few dense 
clouds only remained near the zenith towards the S.E. One of 
these dark masses exteuding directly over the sun, a few minutes 
before the expected commencement of the eclipse, completely 
obstructed tiie view for the space of 15'. The appulse took 
place during this interval, and on emerging from the doud, a 
dark crescent of the moon's orb was distinctly visible on the 
sun’s disc. This was the last cloud tliat passed, and through- 
out the whole duration of the edipse, the luminaries were not 
again obscured even for a moment, but a serene and unclouded 
sky constantly prevailed. 

On first viewing Jie body of the moon, its irregular and iu 
many places deeply serrated circumference was very plainly dis- 
cernible. By applying a higher power to the telescope, the 
unequal magnitudes and varied forms of these inequalities were 
distinctly to be marked, although there was merely a qjgy 
attenuated circular segment visible. As the dark orb continued 
to advance, tlicse irregulaiitics became every moment more 
conspicuous, exhibiting the appf'araucc of alternating eminences 
and depressions, in every respect similar to tlie mountams and 
valleys on the surface of the earth ; while from the strong con- 
trast of their shaded outline, their limits and extent could be 
traced with the greatest precision. Owing to the progressive 
motion in that direction, tlicse piojections on the south-eastern 
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portion of the hnwx eueunfeNnoo produced a rerp lingdar 
and ple oein g efieet, thtir.eimaute frequently appearing to 
atipiageiw it were i^||pthoaun»riiewing like angular {neisians 
in tha margin of tUa lower limb, befbre the adjacent and lem 
akvated parte of tim moon’s petiidiery had at yet made any 
impreiaioii on his diee. Small and imperfectly angular inter* 
etices also were thus formed between the points of appulse in 
the two luminaries, through which corusrations of the solar 
rays were seen to dart at intervals, somptimes with a &int pur- 
plish light, at others with a dark red or dusky splendour, but 
without any regularity in the alternations. This distinction, 
however, was invaribly observed, that the intensity of the colour 
increased in the inverse ratio of the angle formed by the ray, 
and the plane of the moon’s daikcned hemisphere ; that is, the 
more acute the angle at which the ray fell into the penumbra, 
the greater was the brilliancy of its light. To these appearances 
reference hereafter will be made ; at present, it is sufficient to 
remark their agreement with what M'Laurin mentions respecting 
“ the light breaking into irregular spots near the point of con- 
tact during the formation of the annulus” in the edip&e of 1 737 ; 
also with Dr. Halley’s statement of flashes of light darting 
firom behind the moon” in that of 1715. And in gener.il with 
similar appearances described by later observers, although the 
present observations, as will afterwards lie shewn, seem to war- 
rant a diffijrent explanation from that which is commonly 
received. 

Of these lunar mountains some appeared to be disposed in 
connected chains of great extent, which at one e.Ktrcniity gciie- 
terminated abruptly, inclining from the pcriKndicular by 
a very acute angle ; but in the opposite direction tlioir altitude 
diminished by degrees, gradually subsiding to the common 
level of the moon’s circumference. Another division consisted 
of mountains apparently solitary and detached, and which 
seemed to rise suddenly from the surface of extensive plains, 
with a form almost regularly conical, as far at least ns could be 
judged Irom the gradual mebuatiou of the sides exposed to 
yiew. In these isolated mountains likewise every gradation 
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of altitude was to be obferved^ lome appeariog coasiderably 
the moBt elevated ground in Urn plinet^ othcn scarcely 
extended *beyoAd its devk spheneily.. Thfoughout Ae whole 
extent of the circumference, and during every perhid *of the 
eclipse, Acse appearances were nearly imifimn i the monatain-* 
ottfl inequalities exhibiting less diversity boA in figure and 
position, than d prion would have been inferred. 

This irregularity of surface, as it constitutes one of the moat 
striking analogies in U&c conformation of the earth and its 
attendant planet, so it has naturally been Ae subject of consi- 
derable discussion, and the existence of lunar mountains is not 
less generally admitted than their magnitudes have been 
variously estimated. While they were thus conspicuous there- 
fore, it seemed prol)a1)le that an attempt to ascf'rtain Aeir 
elevation, might be made wiA success. A different method of 
investigation, however, from any of those hitherto employed, 
was obviously necessary, and Acir progress over the margin of 
the sun’s western limb at length suggested, that from the rela- 
tion between the motion of a planet in its orbit, and the space 
passed over in a given time, the requisite data might be derived. 
Since the earth and mcion revolve about the same centre, and 
with a common vrlueity, both, as regards Ais motion, in the 
present insiaiicc, may be considered as at rest. The former Aus 
becomes a fixed si itioii, whence the observer may view the 
])rogrcsA ui'the latlei over the surfrice of the sun, as she is carried 
along by the horary motion in her own orbit. Hcncc it appeared, 
that if during the eclipse any remarkable point in the body 
of the sun were assumed, and the number of seconds accu- 
rately determined, which elapsed from the apex of a mountain 
on the moon’s cir( umfcrcnce coming in contact with this point, 
to the oriivul of the bast* at the same point; the orbicular velocity 
,of the moon, as compared with the observed time, would give 
the distance described, that is, the perpendicular height of Ac 
mountain. It is plain, that tliis method could be proceeded on 
in the case of thohC moiintdiiib only, the whole height of which 
extended beyond the moon’s ciicumfcrence ; and that two 
])oints in the solar body iiiighl he cmplcved for Ais purfiose. 
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eilfaer ^ eztsaiM timiidftry of ike poripheryy^or the line of 
demarcation of any apolAmil^ 7 i#lee|M)ntkediM that 
the obaervation night oommenoe Ikon the opj^BOy^eitfaer of 
the ■MBinit or of the kaie ef a moimtain, according aa ita 
eittatMm nw Ofitke mooifa eaatem or weatern limb. 

Itaoon appealed, however, that only one of these methods 
could be adopted in the present instance, and that several causes 
ooteurred, during the early part of the eclipse, to impede the 
application of the general principle in question. The observer 
not bemsr aware of its approach till the mountain had actu- 
ally appeared, part of its height was passed over before he 
could commence his ‘observation ; from a similar cause, not 
knowing in what particular point to expect the appulse, the 
most favourable opportunities were altogether lost ; the inten- 
sity of the solar light also being very little diminished, neces- 
sarily obstructed investigations so minute. For these and other 
reasons, it seemed most advisable to defer any farther attempt 
till the eastern limbs of the two luminaries should come in 
contact. Soon after the central conjunction, two eminences on 
the moon’s eastern circumference were accordingly selected 
on account of their superior height and convenient situation, one 
being detached, the other a precipitous termination of a ridge, of 
which an exact outline is given in Fig. 1, Plate 11. As had been 
anticipated, the former obstructions were now in groat measure 
removed; tlie observer could trace any particular projection 
through every part of its course, and note the instant of ap- 
pulse with the utmost accuracy. Of the two, forming the 
principal subject of observation, that of which tlie figure is 
given arrived at the edge of the solar disc some minutes be- 
fore the other, and from the contact of the summit, till the 
base attained the same point exactly 2' elapsed. In like 
manner, the second was found to take nearly in passing; 
2 " 30"' were assumed at the time, as a very near approximation 
to the truth. Before their egress, the appearance of these 
mountains was extremely beautiful, especially of the higher ; 
on Loth sides of which, arcs of tlic sun’s surface were visible, 
becoming gradually narrower, and at length appearing like 
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two lines of mteaseljr InilUaiit light, sepersted by a bioad dark 
space. A'short time befoM thd'agpidie of the lower, bright 
flashes of light were seen to dart from an opening towards the 
north; whidi, by enli^tehing the adjacent parts, presented an 
appearance, as if the extremity of the moonuinoas ridge had 
been separated from the general mass. In order to convey a 
more distinct idea of this effect, these luminous streaks arc 
represented in the figure, although they had ceased for sdtne 
time before the mountain had reached the position, at which 
it is there supposed to have arrived. 

I. In order to ascertiiin the respective elevations of these 
mountains, by the method now proposed, let M (Fig. 2, Plate II.) 
represent the body of the moon, when the apex of die mountain 
at A has just attained the edge of the solar disc (S), and let 
its base join the cireumferoiice at m, hence Am is its perpen- 
dicular altitude ; also let tlic cmvc AD equal the moon’s ho- 
lary motion at the time of observation ; tlicn the angle ACB will 
express the time, that is 60', in which the radios veefor de- 
scribes the whole area BAG. It is evident, that when the base 
m h.is moved to A, the summit will be at x, hence during 
this inteival the moon lias travelled in her orbit over a space 
rA, equal to Am and the angle ACj*, that is the angle ACut is 
the expression foi this time, which, if known, Am is found. 
'I'hu'. fiom the laws of planetary motion. 

As Z ^GB ; ZACim : : ^ABC ; ^AmC; 

But on account of the extreme shortness of the time, the ec- 
eentrieity of the moon's orbit may be disregarded ; and, for the 
same nasnii, its eurvilincar direetion may be projeeted into a 
straight line, the aicas then become triangles of ecjnal altitudes, 
henec 

As zABG : ^AmG: : AB : Am 
• consequently As ZACB J ZAGm ; : AB ; Am 
From this the altitude of the mountain is found in " and 

II. To find A m in miles, let AM represent the semidianieter of 
the moon in miles 1090 ; then the angle ACM expresses the 
moon’s apparent semidiameter, as found for the time of obser- 
vation and as before, tlic angle ACm is the angle subtended by 



32 


On the Setat 

A mi tm'eSmiieiiM aWdiMlI^*^ OlBlibfe tU|tit of^ilie 

moUbiaSBf 'feM ti«wed <yrier jp«ine'!|ttgttlar 'k'Hli-* 

miliitirelatkMF tttbfli4W'%etwe6n Sk ‘real afqparsat'IAlgjliMf ' 
of %eilii Imam • ••« .j4‘ 

'•1 ' £AGII:^AC«::AM:Am 

I I I i I 

Let H == the moon's horary motion, as found for the time of 
observation, T = 60' and t = the time observed during; tlie 
passage of the mountain ; also D cr the moon's apparent semi- 
diameter for the given day, and d =: her seiiiidianieter in miles, 
and, lastly, r- the elevation rcciuircd. By substituting tlie ' 
value ofy, as found in the fonner case, there losults this ge- 
ld X df 

ncral formula y ss -Qi|,-exprebbing the hei&>lit of the moun- 
tain in feet ^ 

The moons horaiy motion on 7th of September, as calcu- 
lated in the usual way, is found to have been 27' 1" 4", and 
her seinidiamcter 14' 41 ' 2' *; hence, by siibslitutihg their \aliies, 
the elevation of the higher and isolated mountain is sliewn to 
have been 7353 feet nearly. In like luaniier, the heiu;ht of the 
other appears to have been 5783 feet. 

The cleincutaiy reasoning employed in the preceding in- 
vestigation, has b((n preferred, from the cxtienio simplicity of 
the lesult thus obtained. I'his motive may S(>em to have in- 
duced the adopting of principles apparently liable to objtTtion, 
in as far as no poition of the moon's oibit can, sti icily speakinc, 
be considered as rectilinear, nor the motion in tlial orbit 
uniform. The efieetb aribing from these causes arc, however, 

BO inconsiderable as to be safely omitted ; and aie accoidiiigly 
neglected in several cases, emliracing both a nroatcr extent of 
orbicular space, and longer duration of tiiui , than are coni- 
preheuded in the pr«:beiU obseivatioiib. I'o produce a siniiLi 
inbtanco : Dr. Halley, in dcbcriliiug a method of dclorniiniiig 
the limits of the pi^numbra in a solar eclipse, hy means of cer- 
tain properties of the sphere and cone, proposes to cousidci as 
straight limb, not only tlie axfh of the eclipse formed by (he 
common intersection of the conical shade wiMi the euitli’b cir- 
cumference, and cxieuding several hundred geogiapliical miles 
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over the wriieee^flfi^lMi f<iteri||^^,.ele» «tKlee»»«idi.Mgeid te 
the io Jfmiltei pei^ ef the earn ee 

peeMee»w>WtyhiBirfrtyyhewf|Bde4teietwJtfri^^ *Mhe 
like,” he%ddi, V nwy be eaid^ ef Ae veloei^t vUthi Ibtkeo 
ebort a tioie, (the whole diuation of the eelip^^iH^ be eon* 
■idmd as equal, without any MMtbfe eaor The dtlEiienee 
arism^ fiom cerrature, therefore, or firom ineqeelity of motion, 
must be reduced almoit to nothing in the extent of a few 
thoaiand feet, and during an observation of less than time 
eeeonds. For similar reasons, the diurnal rotation of the eaith 
has been likewise disregarded, since, from the nature of the 
problem, and in a latitude so high as that of London, its effects 
on the general result would scarce be perceptible. In truth, 
to have corrected discrepancies so minute, would have rendered 
the solution more complicated, and merely added an/appear- 
ance of precision, which the subject, perhaps, does not admit. 
And in cases of this nature, where an approximation to the 
truth is all that can reasonably be expected, that method seems 
most eligible, which, with the due degree of accuracy, com- 
bines the greatest plainness of inference, and facility in appli- 
cation. 

As there ex'sts considerable diversity of opinion among 
astronomers, respecting the altitudes of the lunar mountains, it 
may be requisite to compare those now given with former 
meaBuremcnt<>. Previous to the ^scoveries of the present age, 
elevations were assigned to these mountains altogether incon- 
sistent with the conclusions from analogy. Hence appear to 
have arisen the first doubts of the accuracy of > the de- 
ductions. These suspuaons were well grounded ; and the prin- 
ciples employed in the early calculations on this subject, have 

'v 1 proved erroneous*. Disregardmg former measurements. 


* Sir William Herscbel has shewn that a quantity on which the 
whole of the operation, m a great measure, depended, was, by some 
astronomers, assumed as equal to of the moon’s diameter, and Iqr 
otfaeri to ^ hy which a diSerence of 2} miles was produced in the mea- 
surement of the same mountain. It appears also, that the same method 
would, at diftrent ages of the moon, give difierent results. 

VoL. XI. D 
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iMrefepe, If* Mfimr be IiIcmi of tfKMe «Ueh bate been ghren 
itt the eooraO of the list fsi^ their results oiH be found 
to range fitons ^ tO' S adeStVghpiag a meffium eleeidion of 
uitbiidB of S iitflesJ-/ndi nldtndee, howerer, of thelfoo atom- 
tefateiniiiNitton, on ahteedy stated, foil for thorte?enOf<‘die 
'meant tfaute Hie higher appears to have eatended 1 f , and the 
other, 1 -fg miles only in perpendicular eleration. There is 
•ddl important distinetion also, that the two on which these ob- 
•ervations were made, appeared to be equal in height to tmj 
others risible on the moon’s circumference; hence there Urm 
reason to ooncinde, that any much higher exist on the {daanL 
But instead of taking the mean as the standard elevation, a 
comparison is rather to be Instituted from those which may 
justly be considered as the most accurate calculations on this 
subject. During the above period, few observers, if any, have 
given the same attention to the subject, and certainly no one 
has brought to its examination more of science or practical skill 
than Sir William Herschel ; who, after a series of observations 
continued for years, comes to the conclusion, that “ when we 
have excepted a few, the generality of the lunar mountains, does 
not exceed half a mile in perpendicular elevation.” The altitudes 
of some which were formerly estimated from 8 to 3 miles, in 
the account of these observations, are stated to extend from f 
to 14 miles. The latter is the elevation of eionf socer, and 
M considered by Sir William as much overrated, owing to dr- 
cnmstances wfaidi impeded the observations*. With these 
BSiiunmeuts, the present results nearly agree ; and it may, 
perhaps, be regarded as a presumption in favour of their 
accuracy, that they thus coincide with statements of such high 
authority, although deduced from principles so totally different. 

When tiiese calculations, likewise, are compared with the 
results which analogy furnishes, their agreement is almost 
equally satisfactory. At the surface of the moon, gravity 
being dirmiushed nearly one-third, its mountains are probably 
somewhat more elevated in proportion than tiiose of the earth. 


* PhiLTmii. 


S^ftmber 7th, - H 

And in the pmeat eafe, the^di^Mnce.ie p«i freater tbio thU 
effbet alcve would M«fk to »jiri|uih Stow the qwet elevated 
inoiintaiiur,oa the earth eoaitie eqUiDd aherc 20J)00 leet, and 
the proiKirtional daanieten of ti|e tiewitodiw 1 n^ lt/«4 3 

nearly, the higheBt of the lunar mouataioa ahon^^pfeSGWd 
the d im e n a i ona now given, aUowing for the etfoete of gWTUy 
and other hmm eauaea. 

In meaauring lunar elevationa, by the method now propoaed, 
atotwithatanding ita aimplicity, certain precantiona will ba found 
aefgiaite. Great attention ia obvioualy necesaary in aelectiog 
for dbaenration, auch projectiona only aa liae immediately from 
the aaoon’a circumference, and whoae whole height, craae* 
quently, ia expoaed on the aolar diac. Thia may be aacertuned 
from the manner in which the baae appeara to unite with the 
periphery, for if it fall on cither aide, the mountain will prevent 
a truncated form, with defined anglea at the pointa of apparent 
junction; on the contrary, where the whole elevation ia pro* 
jected from the circumference, the baae aeems gradually to 
expand, and to blend imperceptibly with the general masa. 
Such, at leaat, were the appearancca which usually accom- 
panied certain degpreea of elevation in the instance before us, 
except in parts where the moon’s edge seemed so marked with 
slight undulations only. In the terminal elevations of ridges, 
from their being, fot the moat part, abrupt, and predptoua, 
these characteristics were by no means so conspKUOUS. Thia 
circumstance, however, was pretty generally observed, that where 
a ridge of any considerable altitude terminated, that portion of 
the circumference, which lay contiguous to ita base, presented, 
for a considerable extent, the appearance of a smooth, un- 
broken surface, seeming to indicate that such a ridge was 
surrounded by a plam, and that its entire height was visible. 

With regard to the position of the mountain, that ia the most 
convenient, where the direction of gravity at ita summit ap- 
proaches nearest to parallelism, with the line described by the 
path of the moon's centre. Attention, therefore, was prin- 
cipally directed in the present case to such inequalities as were 
situate near the diameter lying in this path. In proportion as 

D2 
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the eni^lar distance of the mountaii^ itod this diameter ia in- 
ereaaed, the fonner irill oeeapy h longer dine in paesing over 
any particular pdnt, iod a prc^rtionally greatm quantity 
thdn the real altitude, oonseqttentiy/*obtained. Hie angular 
jposition may be aacertained with sufficient accuiaicy by the'eye, 
•kpedally w assisted by cross wires in the focus of the tele-' 
scope, and the proper corrections accordingly made. Thns, if 
CSD, (Fig. 3.), the diameter, represent also the direction of the 
moon's motion, and A the mountain to be measured ; AB b^g 
the direction of gravity, A 6 is the altitude sought. But instead 
of movmg parallel to A&, the point of contact in the sun's 
margin appears to move along AE parallel to CD. The moon, 
therefore, will in reality have travelled in her orbit a space 
equal to A e, greater than A b, the true altitude as radius : cos. 
of the mountain's angular position. Hence, when the direction 
of gravity is perpendicular to that of motion, the altitude of 
the mountain cannot be ascertained ; for its summit may then 
move along die margin of the sun’s disc, so as not to cross it 
for many seconds. This consideration obviates an objection, 
which might have been raised against the accuracy of the 
above conclusions, from Dr. Halley’s observations on tlic total 
eclipse of 1715, where he states, dial, “ For the space of a 
quarter iff a mmuie, a small piece of the southern horn of the 
edipae seemed to be cut off from the rest by a good interval, 
and appeared like an oblong star, rouuded at bodi ends, in 
this form, 


which appearance could proceed from no other cause but the 
inequalities of the moon’s surface, dierc being some elevated 
parts thereof near the moon’s souUiempole, by whose interposi- 
tion that exceedingly fine filament of light was intercepted*.” 
Provided, however, the direction of the perpendicular forms a 


* Phil. Trans, vol. xkix^ p. S4B. 
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September 7th, 1820. 

sufficient angle witli of motipiii^ ihece is no oanse to prevent 
the application of the present met^ to ’the measurement of 
mountains in any position. Indeed, ft<m .some obaervalioDS 
made towards the end of the eclipse, but which a. derangement 
''of the pendolum rendered too inaccnrate to be detailed^ H 
peared, that even superior advantage would be obtained from 
observing such mountains as lay consideraUy removed from 
the line of motions, as will be seen from inspecting the figure. 
For, whilst the edge of the solar disc bus seemed to move along 
mther of the sides of the mountain, die moon has passed 
over the respective distances A e and^ c. By noting the time, 
then, in which gc aa the largest, is described, and drawing 
dcB in the direction of the perpendicular, the true altitude 
may easily be found, while the observer enjoys die same ad- 
vantage as if the mountain subtended an angle of nearly thrice 
its real elcvadon. 

Hitherto the point of contact has been supposed to occur in the 
circumference of the solar disc, it is plain, however, that when 
dierc are spots on the surface, sufficiently conspicuous, a point 
in their extreme boundary may be employed with greater ease 
and success, both as respects the obstructions arising from the 
circular form of dm marginal limit, and those occasioned by 
the difficulty of ascertaining the exact moment of appulse. 
For during the lime of observadon, it was found that the dark 
summit of the mountain mingling with the almost equally dark 
atmosphere, immediately on egress became invisible ; hence the 
utmost care and circumspection were frequendy inadequate to 
mark with sufficient precision, the instant of contact, before any 
part had yet crossed. Had circumstances, on the contrary, 
permitted observations to be made from the line bounding a 
solar spot, the matter would have been comparatively easy. 
The eficct of contrast being scarcely impaired, the oudine of the 
mountain would be as apparent when moving over the slighter 
shade of the spot, as when opposed to tho superior brilliancy 
of the unclouded surface, and hence its progress would be 
easily traced. This method presents likewise the important ad- 
vantage of enabling die observer to obtain two measurements 
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of tth tamp BrtWBtaiB ; ^olovuiMiof ivfaich, auqr (Jum bo 8e> 
tennihed to aliigh of flin^ancy. • * 

Ibo vaiiStfniAj of i^^ooruicd, exbtbited by die lunar noon- 
tauM, 1iaoli|m8ilready noticed. lUa aeems to have aiieen from 
opei$TOili '(/ two caueea — eimilarity in die grtmping^and 
ditbriity in the angular pontion of this ** mountain Bceneiy.** 
Generally epeakibg, it would appear that few detached or soli- 
tary elevations of any magnitude exist on the moon’s surfecet 
hat on the contrary, that the mountains are arranged in extei^-, 
sire chmns, running in different directions, and separated feom 
each other by large tracts of comparatively low and levd ground. 
On this supposition the appearances already described can easily 
be explained as optical effects arising from variety of position 
with regard to the eye of the observer. Ibe appearance of 
ridges, precipitous at one extremity and sloping gradually 
towards the other, would be exhibited by those chains which 
had a direction nearly parallel to the circumference, and which 
rising immediately from it, at one end, exposed to view the whole, 
or nearly the whole, elevation of the terminating mountains. By 
a small inclination from this direction, they would recede towards 
the interior of the disc either by crossing the periphery, or advanc- 
ing forwards on the side presented to the spectator ; and in both 
cases, the elevation would appear gradually to subside, from the 
spherical surface rising above their summits. In like manner those 
chains which crossed the circumference nearly at right angles, 
and placed therefore in the line of vision, would present the ap- 
pearance of one lofty eminence, towering from a base situate di- 
rectly on the extreme margm of the disc. Ibis seems to account 
for the superior altitude of these apparently isolated mountains ; 
a circumstance which otherwise is difficult to explam. About 
3" after the central conjunction, that is, about 1^ 51' 40" nearly, 
an appearance was observed which seems further to confirm 
this hypothesis. Fig. 4. From the point where the western 
limbs of the sun and moon appeared to cross, a broad stream 
of pale reddish light, was seen to dart from the moon’s circum- 
ference, and extending along that part which was not upon the 
sdar disc, illumined with a mild steady lustre, a considerable 
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‘ portioD of tbe fonoonding rarfi^ It wu not, honovar, one 
anifonn i^fituioa of light, bat ^tidod^into MTond itieaina of 
nno^nd extent end brij^tnees ; iqpeinted tj^jpeientlj by ine- 
^qaalitiea, ranning in nearly continnovs lidgM. ^ ^Vmards the 
inner extregeiitiea of the enlightened portuMB, the dark ennunha 
of theae ridgea riaing above the anrroonding q^endonr, pm> 
aented to the eye, irregular, or rather nndnletingi linea of ahade. 
^ong the circumference, on the contrary, where the light waa 
, more powerful, the tope theae mountainous inequalitiea ap- 
’’ peared like dotted linea of very brilliant apota, but no where 
did they ahew aa insulated or scattered pmnts. Iliis appear* 
ance , continued fer upwards of half a minute, and seemed 
gradually to decrease, apparently at one time shooting nearly at 
right angles from the body of the moon towards the ireat, as if 
deflected from the spherical surfiuw. This, however,aot being 
well ascertained, is not represented in the annexed aketch. 

A very singular drcumstance connected with these moun* 
tains, is, that during the former part of the eclipse, they were 
most conspicuous on the lower or western portion of the lunar 
circumference ; but from a few seconds after the central con- 
junction they continued to be most remarkable on the eastern or 
upper drcumference, to the end of the edipse. At the time of 
greatest obscuration they were rather indistinct, the outline ap- 
pearing to melt into the surrounding light; but this was of 
so short duration as to be scarcely more than just perceptible. 

At the conclusion of this phenomenon, when the moon was 
just on the point of receding from the sun, no elongation of their 
mat gins, as mentioned in other instances, was observed, but 
the circumference of the muon was less distmctly marked, and 
for a few moments the motion seemed to be suspended, the 
moon appearing as it were to adhere to the surface of the sun ; 

• one small triangular portion at length only remuned, which dis- 
appeared, not g^ually, but at once, the light bursting from 
between aa if forcing the luminaries apart. 
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* 4Sol^tnd Cirek uimtuditig the 
Tayiob, Jua. ,4 « 

<0 JouK Pond, EiM<> AetroMmeif Royal, 

Ihii^ I :•« t4 • Cfreem^, Fdtruarf 38, 1831. 

'I •lUtyiM'iiW |Mtdoa the fireedoim 1 take of infi>mitng; 70 Q, 
Am i WM jkMkUd Aie mombp wiA Ae sight of a beaatiAil 
phe—nienat ; and as it appears to be of an extraordinaiy kind, 
1 beg Imm to>give you a short statement (hereof. 

About twenty minutes before nine o’clock (the sky being rattier 
evereast), a dreular ring appeared, extending itself nearly three 
quarters around the zenith as a centre, at the distance bf 00°, 
which exhibited the colours of a rainbow, but far more brilliant 
than 1 had over witnessed in that phenomenon ; and 1 plainly 
anw they followed the order of the exterior bow. The sun at that 
time (I found by (he globe) was about 16° high, and that part 
of the arc appeared most brilHant that was nearest to, and im- 
mediately above, the sun. I called my father, but befoie he came 
the colours grew very faint, and it was diminished to nearly a 
semicircle. The time of its duration after I first saw it till it 
disiqipeared, was about five minutes. 

I remain. Sir, with due respect. 

Your obedient humble servant, 

T. G. Tati on, Jun. 


Abt. VI. Some additional Observations relating to the 
Secreting Power of Animals, in a Letter addressed to the 
Editor of the Journal of the Royal Lutifution, by A. P. W. 
Philip, M.D., F.R.S.E., Ac- 

Six, London, January 18, 1881. 

As the question respecting the nature of secretion is inti- 
mately connected with the healing art, it must be considered 
an impoitaat one. This 1 hope will appear to you a sufficient 
excuse for my troublmg you with some additional observations 
on this Bulyect. My present observations will occupy but a 
small space. 
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A paper appeared in the last nwnbat of the Jamnal qf th» 
Itopof in whieli le^ to wme 

Olbaemtions of mine whidi yoaditf^ diV Ufdibar to pAlish 
in the eighteenth nnmber of that Joimat. ‘ ‘ “ *' 

With respect to the preliminary matter of Dr. AljMo's pi^er, 
if he will take the trouble to recur to my dheaBrationa» he will 
ftad, that I did not object to the 0]^QD,w1ticbha4iMfereBtattn, 
on accouid of its novelty ; but because, while he allows that the 
nervous influence in increasing muscular contraction only itMin- 
lates |be muscles of voluntary motion, he supposes it to increase 
thf oontractile power of the muscles of involuntary motion, 
without pmnting out any sufiicient grounds ft>r thus referring 
similar phenomena to dUFerent causes. To this objection Dr. 
Alison makes no reply. 

I am a good deal surprised at Dr. Alison’s olyection to Ae 
term nervous influence ; for it cannot surely be denied, that the 
brain and spinal marrow possess a certain influence over other 
parts. 1 have always avoided the use of the term nervous 
fluid, that my words might convey nothing more than a simple 
expression of the fact. It has never appeared to me, that we 
have proof of cither the nervous influence or galvanism Iwting 
a substance of any kind. What idea Dr. Alison attac he s to the 
term nervous influence I do not know ; I never aftacbed to it, 
nor does it appeal to me possible to attach to it, any other *ba n 
that here stated. The following sentence of Dr. Alison, is to 
me wholly unintelligible ; “ First, let it be made clear that there 
is such an existence in nature as this nervous influim e e, and *byn 
I will admit the obligation.” Does Dr. Alison here mean that 
there is no proof of the brain and spinal marrow influencing 
other parts of the animal body ? I cannot suppose that this is 
his meaning, for he speaks of the brain stimulating some musdes 
and giving power to others. If this be not his meaning, what 
other can bis words convey ? 

Dr. Alison confesses (p. 277) that he had not sufficiently ad- 
verted to some of my statements. He again, in his present 
paper, misconceives me to a degree, which I am sure, if he refer 
to my Treatibc (p. 157, 2d. Eld. and other passages) will sur- 
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Or. W. Philip wtiife 

pruit JMnNNlf. Vhat hi^ with groat josUce^ calls “ nlher a 
Itrainfld hipothMia” ^•278X namelyy that the fluid accreted in 
Uie ctonuM^ after the diiiaww of the eighth pair of nervee in Jthe 
neck, is the efibot of tlie> Bentons influence vhich remains in the 
lo«K puti|ft cf the divided nerves, and which he ascribes to me* 
is wixdlj hU own, and altogether inoompatible with the fimts 1 
adduce. 1 may add, with respect to what he says of my opinion 
the action of sedatives, that he will find it observed in the 
88d. page of my Treatise, that “ we always, for we frequently 
repeated the experiment, saw an evident increase in the actiem 
of the heart when we washed off the tobacco.” 

Dr. Alison, in his former paper, stated, that my inference re- 
specting secretion depending on the nervous power, is in all 
respects similar to M. le Gallois' inference, respecting the de- 
pendence of the heart on that power ; and now that I have r^ 
minded him that there is this difference between the two cases, 
that the heart retains all its power after it is separated from the 
brain and spmal marrow, while the secreting organs wholly lose 
theirs, he replies, that although the heart had been inciqiablc 
of its function when in any way deprived of the influence of 
the brain and spinal marrow, he would still have considered M. 
le Qallois* opinion as erroneous ; because we might still have 
ascribed its loss of function to the means used for separating it 
from those organs. On the same prmciple we cannot be sure 
that the feding of a limb depends on its connexion with the 
brain, because when we divide its nerves or in any other way 
intercept its oonununication with the brain, we are not sure tliat 
the loss of sensation may not arise from the injury done to the 
limb by the means we use for this purpose. 

Dc. Alison forgets, that, of possible opinions respecting the 
cause of any phenomena, some of which must be true, that 
which is most consistent with the other phenomena rclatuig to 
the sulgect, must necessarily be admitted. The reply in the 
case of sensation is ; we see the seitsation of every part influ- 
enced by the state of the brain ; if we excite this organ, sensa- 
tion is every where acute ; if we oppress it, sensation is every 
where benumbed : and when we find it impossible to intercept 
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th« eommuoicAtioa between die llreid add die Hittb, withoQt 
deittoying^ lenBation in the latter, die ndbienee ia enavoidable, 
that it u lost in eonseqoenoe of Ant cominuakation being cut 
off. Our inference in Ae other instanee is predidy of the oaaie 
kind. We see Ae power of secredng organs imderthelnffiieiiee 
of Ae brain and spinal marrow, and when we find it impossAle 
to intercept the communication of Aese organs wiA Ae btain 
and spinal marrow wiAout destroying their powers, a siadlar 
infimnee is unaroidable ; and would hare been mi respecting Ae 
heart, were its power destroyed by every m As of mtercepting 
Ae communication between it and Ae brain and spinal morrow. 

Independently of this mode of reasoning, which, as fai as I 
am capable of jud^ng, must be regarded as concluuve, there 
are oAer proofs of Ae power of secreting organs depending on 
the nervous system, which in my last paper I recapitulated in 
the latter part of Ac following short paragraph, and to which 
Dr. Alison makes no attempt to reply. 

The question before us is, when Ac function of a secreting 
surface is deranged by dividing its nerves, is Ais to be ascribed 
to its being deprived of its nervous influence, or to its being 
injured by Ae act of dividing its nerves ? We know that it arises 
from the former, because when it is deprived of its nervous in- 
fluence by any other means, Ae effect is Ae same ; because Ae 
effect is not at all proportioned to the degree of mjury done to 
the nerves, but to the degree in which Ae nervous influence is 
wiAdrawn ; and because as soon as the nervous influence is 
restored, Ae part is again capable of its functions.” 

WiA respect to monstrous cases again referred to by Dr. 
Ahson, he admits Ac force of what I said respecting cases in 
which Ae functions of Ae brun continue after its appearance is 
so changed Aat, were it not for Ae situation in which we find 
it, we could not recognise it ; but if we see an organ so changed 
by disease still capable of its functions, it need not surprise us, 
that nature should sometimes ^vc to it originally such a con- 
formation, Aat we look in vam for any trace of Ae usual ap- 
pearances. 

If, as I formerly said, Aese cases prove any Amg, Aey prove 
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too much fbr Dr. Alison^s porpoie. He admits that the function 
of respiration necessarily implies the presence of the sensorial 
power (p. 279X so that in some of the monsters to which he 
refers sensorial power assisted, although there was nothing 
which desenred the name of either brain or spinal marrow. 
Here it is evident that there was some part substituted for those 
organs capable of the sensorial function. But who would infer 
from such cases, that the sensorial function in the perfect animal 
has no dependence on the brain and spinal marrow. Now Dr. 
Alison forgets, tlift the nervous power is^as essential to respira- 
tion as the sensorial. These monsters, therefore, possessed the 
nervous as well as sensorial power, howsoever unusual in appear- 
ance or situation might be the organs on which they depended. 
Thus all arcrument against the nervous power being necessary to 
secretion, derived from such cases, is silenced. It is evident, 
that in them both sensorial and nervous power existed, and conse- 
quently that some part performed the functions of brain and 
spinal marrow. 

Dr. Alison, forgetting the cases in which respiration was per- 
formed without either brain or spinal marrow, of which he gives 
a detail in the following page, observes in page 279, in com- 
menting on the case detailed by Mr. Lauience : As this child 
had breathed, I agree most fully with Dr. Philij/s conclusion, 
that it must have performed certain mental acts, and, in deliver- 
ing lectures on Physiology, I have quoted tins fact along witli 
others, as proving, that the mental acts concerned in respiration 
are not necessarily connected with more than a very small portion 
of the base of the brain, probably of the medula oblongata ; 
perhaps not even with that.’* Let Dr. Alison consider how much 
these observations must be modified when he takes into the 
account the cases which he gives us in the next page. Let him 
also consider to what conclusions his mode of reasoning leads. 
He ought, for example, on the same principle to teach, that in 
the perfect animal the nerves of the intercostal miisch‘s and 
diaphragm are independent of the spinal marrow, because, in 
the cases here referred to, these muscles were excited by the will 
where no spinal marrow existed. 
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A RT. VIL OlnetvaHont on the J^eet of dividing the Eighth 
\ Pair of Nerves-^omtnmicated in a Letter to the Editor 
if the Quarterly Journal of the^ Royal Institution, by 
Charles Hastings, M. D., Physicim^to the Worcester 
Infirmary, ^c. ^ 

Sir, 

The division of the eighth pair of nerves is one of the oldest 
physiological exporiments ; and a reference to medical writings 
shews, that the effects produced by it on the animal system 
have been the subject of frequent discussion. Among our con- 
temporaries, especially, it has excited considerable interest; 
and the apparent connexion of the most im))orUiiii vital func- 
tions witli these nerves, has given birth to various speculations. 
Of these it is not m> intention to give any detail. The object 
I have in view being to bring before the lender some facts, shew- 
ing the depcndancc oi the digestive power tif the stomach on 
these nerves. 

My attention has been more particularly directed to this sub- 
ject by a writer who has recently occupied several pages of your 
Joiimal, in endeavouring to prove, that the division of the eighth 
pair of nerves is not necessarily followed by an immediate ces- 
saiionof digestion; but, on the contrary, that digestion con- 
tinues after the division of these nerves, so long as the animal 
is otherwise in a (.rmditioii to digest*. The above conclusion 
Mr. Broughton derives from a series of experiments, and de- 
clares, that, from a general review of the testimony of former 
authorities, he cannot peiceivc that the conclusion to which his 
experiments have brought him essentially differs from past ex- 
perience ; though it is absolutely at variance, in a most im- 
portant point, witli that of Dr. Wilson Philip and his sup- 
porters I . 

It is somewhat singular that Mr. Broughton, after having so 
carefully studied, as he seems to have done, the testimony of 


v Soc Journal of ^tenci and llu AiIb^ No. XX. page .iOS, 
t Ibid. pa!>c‘ .ilO. 
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fonnar authors, should not be able to perceive that his conclu* 
sion is absotutely at variahee with that of several physiologists 
who have divided the dg^th pair of nerves. Even Willis, who 
performed tins exporimeil principally with a view of ascertain* 
ing its effects on the action of the heart, seems in part to have 
attributed death to the state of the stomach. Baglivi thinks that 
the animals submitted to it sometimes die of inanition ; and Val- 
salva remarks the frequent efforts to vomit, and the derange- 
ment of the digestive organs. Haller mentions the dyspnoea, 
which succeeds the division of the nerves; but the gastric 
symptoms seem more particularly to have attracted his attention. 
In each of his experiments he expressly states, that the d^s- 
rive powers were completely annihilated, and that the contents 
of the stomach became putrid. Blainvillc confirms Haller's 
experiments, and considers the principal cause of death to be 
the abolition of the digestive powers. 

Dr. Haightou, in lus inquiry relative to the re-production of 
nerves, had a good opportunity of observing the effects of 
wholly and partially withdrawing the influence of the eighth 
pair of nerves from the stomach. He states, that in t)iot>e ex- 
periments, in which he ttividea noth of these nerves at the same 
time, their action being suspended, those vital organs vhicli 
receive their nervous energy from this source, had tlieir func- 
tions arrested, so that death followed as a necessary conse- 
quence. But when he allowed an interval of six weeks to elapse 
between the division of the two nerves, the functions of the 
stomach were deranged, not arrested. “ The actions of the 
stomach,” says he, “ were for a long time evidently deranged, 
so that the dog was continually harassed with symptoms of 
indigestion, and six months had nearly elapsed before he re- 
covered his health, though during five mouths oi tlie time he 
took his usual quantity of food. Now to what cause aic we to 
impute his recovery ? The most probable one appears to be, 
that in the interval of six weeks the first nerve had been re- 
produced ; so that the action of those organs depending on this 
nerve, though somewhat disturbed, were not suspended. But, 
as the union of the second nerve advanced, and the re-produc- 
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tion of the first become more perfeet, the vital organs gra^ 
dually recovered their healthy state.* 

Dr. Mdcdoiudd, in his inaugural dissertation, De dbonm 
CbNcocfione, after relating various ertperiments, in which he 
Observed digestion in the healthy stomach, details the appear- 
ances that were presented to him after the division of the 
eighth pair of nerves. He says, that although the meat which 
he gave to the animals was cut into very small portions, so as 
to be in the most favourable state for digestion, and a sufficient 
space of time was allowed to elapse between the performance of 
the experiments and the death of the animals, yet the meat was 
undigested, and never passed beyond the pylorus ; neither could 
any chyme, or chyle, ever be discovered in the stomach, intes- 
tines, or lacteal vessels. 

Moreover in Mr. Brodic’s experiments, after the food had 
continued in the stomachs of animals whose nerves had been 
divided seven hours, the food had still the appearance of mas- 
ticated parsley*. And in those of Dr. Clarke Abel, to which 
Mr. Broughton has made no allusion, it was found, that in those 
rabbits in which the nerves were divided, and galvanism was 
not applied, the stomach was greatly distended : when slit open 
from the pylorus to the cardia, it disclosed a continuous mass 
of masticated parsley, of a dark green colour, and of its natural 
odour f-. 

From the above statement it is evident, that Mr. Broughton's 
conclusion is not only absolutely at variance with the expe- 
rience of Dr. Wilson Pliilip, but also with that of the authors 
quoted. It is also, as it appears to me, absolutely at variance 
with the testimony of Lc Gallois ; although an opposite opinion 
is held by Mr. Broughton. I do not find that Le Gallois any 
where denies that the functions of the stomach are greatly 
distuihcd by the division of the nerves in the neck. On the 
contrary, his experiments seem to roufiim those authorities 
which mention die suspension of the digestive functions. Nei- 


V boo the Coiiekpundenre bitnicu Dr. Phili|i and Mr. Brudie. 
f Mid I il and Phjfueat Joiuual, ^0. etiv. page S88. 
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tfa#r does ibe my where ettrihatto the etete of the itomecfa to the 
dia taih e BCB of- the (juaotiiawwCilhe peepjietwy.oagew ; iiM|ee4« 
rhe deokiee, dut the ftomeeh ie jginetimeg -eyea mrw^ejfected 
dm the luge. '^L’eflMtNndereatomec eaten iMhndheen- 
ooep ^i|pgnTe qne eelle dn ooniri car lee fooctionedn premier 
de oee orggnm dprorent m d^rangeimt beaucoup plus grmd 
qua cellae de eeeond. Je poue mhme que dans certaiar-caa, 
de tontee lea fonctiona liatea par la section de la paire vague, 
oellea de reatomac le aont an plus haut dcgr^*.” 

It ia true, that he believea the contents of the stomach never 
acquire my peculiar putridity ; of which he was satisfied by re- 
peatedly emmining the milk in the stomachs of young rabbits. 
He does not, however, hence infer, that tliere ia not a cessation 
of digestion, but that those authors are mistaken who consider 
the corruption of tlie contents of the stomach the cause of death. 
« L'affection de I'estomac eat cn general plus grave. Elie Test 
h difiBlrens degres, suivant lea esp&ces, et m£me suivant los in- 
dividua dana la mime espice. Mais on ne trouve dans cc vis- 
edre ancun etat pathologique bien prononci, si cc n’est quel- 
quefois un liger itat de phlogose. II nc parott pas que Ics ah- 
mens qu’il contient acquiircnt aucunc corruption particulidi • ; 
et lora i "me que ccla auroit lieu, il es< fort douteux que cetlc 
corruption, non plus que Tabolition enticre des functions de 
I’estomac, put itre la cause immediate de la murt. En un mot, 
la mort survient h uno epoque et avee un apnareil dt> symp- 
tbmea qui ne pennettent pas d'en placer la ausc dans I'es- 
tomact.” 

In fact, the object of Le Galiois evid' ntly is to prove, tliat the 
suspension of the functions of the stomach is not the cause of 
death (both he md Dr. Wilson Philip regard Uie affection of tlie 
lung^ as the cause of death): but be never i sorts that such a 
suspension does not really occur. Nay, he expressly states, that 
although young.giunea pigs do not survive the division of both 
‘ nerves a sufficient length of time to afford m opportenity of 


* Exfirmce mr U Ptinctfi de fa I’u, pane S14. 
t Ibid, page 833. 
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ascertaining the state of Ae stoMoch, yet, from 'the effects pto* 
duoed by the dirislen of otie there tim be no dtaubi thatt 
digeMton nllOgether ceases when bcth aiO difided. '' ' - 
n eetOlBtr que dans cette ex^pfeieoee restoihtfe mAt en- 
tiferement perdu la faculti de digirer et Celle de poUMer iM ttli- 
mens dans les intestinss* Cet effet n’a pas tonjourdtiett thpris 
la section d’nn seul nerf, mais on ne peut gu&re doilter qne la 
section des deux nerfs ne le produisse constaminent, sur-tont 
quand on consid^rc combicn, dans ce dernier cas, les cochoiy 
d’Indc sont tourment^s par ICs naus^s et les efforts pour to- 
mir. Or, apr^s la section des deux nerfs, les cochons d’Inde 
de rSlge de celui dont il cst ioi question, pGrissent dans Tespace 
de trois ou quatre lir'ures, et qiielquefois plus promptement 
encore*/’ 

lie afterwards observes, that although the digestive powers 
are lu these cases completely destioyed, it is not at all fair to 
conclude that this is the cause of death in the guinea-pig, and 
much less so in the labbit; in which animal the gastric symp- 
toms are less severe. Is this maintaining that digestion goes 
on after the (llvl^ion of the nenis? Is this denying, as Mr. 
Broughton asserts Le Gallois does, the occurrence of the loss of 
power 111 the stomach to digest food after the division of the 
eighth pair of nei \es ^ Mi . Broughton says, tliat wanv authors 
deny Ihi^ effect, butdof'S not mention the names of any of these 
numerous wiitcrs, and 1 have, in vain, searched for them. Se- 
veral Ruthois, no doubt, who have divided the ner\es, have con- 
fined their obseivatioiis to the effect produced on the voice, the 
heart, or the lungs, without noticing the state of the stomach ; 
but none of those, so far as my knowledge extends, who have 
directed their attention to this point, deny the suspension of 
the functions of the stomach ; and I am, therefore, led to con- 
clude, that the testimony of the authors, to whom Mr. Broughton 
alludes, would, on inquiry, he found as inimical to his views as 
that of Le Gallois. 

Having shewn that Mr. Bronsrhton is not, as he supposes, sup- 


* Lxp^rumre kui h J nifrtpe de la / u, page SlG. 
VOL.XI. 1. 
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^forted by jureTilDfiui atithority» I shall beg, as saeciBCtly as pos- 
aible^^to dEefail tha result of mf own experience; premising, 
however, a few bbsenratioos on the changes wfaieh, in given 
periods, the fbod nndergoea In the stomach of heaMiy animals, 
in' Order that the misapplication of the term digestion^ into which 
Mr. Broaj^n has fellen, may not miifead his readers. 



eaten, the new food is never found mi\cd with tho old ; and the 
only change in its appearance is that which is produced by mas- 
tication, and the admixtures of tEbse fluids which may be met 
with in the stomach. The degree of moisture, Uiereforc, at 
this period very much depends on the kind of food that has been 
eaten. If, on the contrary, the animal be allowed to live four 
or five hours after a meal, the food last taken into the stomach 
is found considerably altered. It is still, however, retained in 
the cardiac portion of the stomach, but is much softer, from the 
greater abundance of the secreted fluids. Nevertheless, the 
centre of tlie new food is still only slightly changed. If a still 
longer period be allowed to elapse between the last meal and 
the death of the animal, that is from twelve to eighteen hours, 
the change in the food last taken will be found nearly complete. 
The whole of the concents of the cardiac portion of the stomach, 
which are at this time much less than immediately after a meal, 
are now in a pulpy semi-fluid state, frequently containing the 
small round balls which have been particularly described by Sir 
Everard Home and Dr. Wilson Philip. The food, whether the 
animal have, or have not, lately eaten, is drier in the pyloric por- 
tion of the stomach, and a distinct line of separation may gene- 
rally be drawn between the cardiac and pyloric portions. 

The state of the duodenum, gall bladder, and lacteals, also 
varies, according as the animal has been killed, soon aftc* a 
meal, or after a long fast. If the animal be killed at no great 
length of time after a meal, the duodenum is found to contain 
much chyme, the lacteals are filled with chyle, and the gall- 
bladder is flaccid ; but, if eip'htecn or twenty hours be allowed 
to elapse between the last uiudl and tho death of the animal, the 
duodenum is found nearly empty, no chyle is seen in the 
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lacteals, and the gall-bladder i$ much diitended. Of the ac- 
curacy of the above itatement^ which » supported by the testi- 
mony of other writers, I am assured^ by repeated experiments 
on dogs and rabbits. A few of these» in order that the healthy 
appearances of the stomach laay be more directly contrasted 
with those presented sAer the division of the eighth pair of 
nerves, shall be here related. 

Experiment 1. 

A rabbit was kept without food for several hours. It then 
ate very heartily of cabbage leaves. Fur twelve hours after- 
wards it was not allowed to take any food, and was then killed. 

Hie contents of the cardiac portion of the stomach were quite 
pulpy, and contained many round balls. There was nothing at 
all like cabbage, the whole appeared entirely digested. The 
food in the pyloric portion was much diier. The duodenum was 
nearly empty, but c-untaineci some little chyme and bile. The 
gall-bladder was distended. There was no chyle in the lacteals. 

Expermtnl 2. 

After a fast t f eighteen hours a full grown rabbit was killed. 
On opening the stomach, the contents of its cardiac portion were 
found in a semi-fluid state. There weie many round balls. The 
food contained in tlie pyloric portion was much diicr, and rather 
more digested. There was no chyme in the duodenum. 'I1ie 
gall-bladder was distended. Ihe lacteals were empty. 

Experimnt 3. 

I gave a dog six ounces and a half of raw mutton, and in four 
hours and a half afterwaids had him killed. 

When the stomach was opened, three ounces and seven 
d 'chms of a thick fluid, somewhat like strong bioth, were 
found h. it ThfTe was also some mucus, and a small quantity 
of yellow matter resembling bile, adlicring to the pyluius. The 
thoracic duct, and the lacteal vessels, luar the duodenum, were 
distended with chyle. The gall-hladdcr was not distended. 
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Experiment 4. 

I killed adog thzeehowi after having given him seven ounces 
of raw muttosu* 

The stomach was not mhch distends^- Near the pylorus was 
a yellow matter resembling bile. There was a mass of meat in 
the stomach considerably changed in its appearance, and some 
thick fluid, not unlike broth, which altogether weighed four 
ounces. The duodenum was rather full. The lacteals in tlie 
middle of the mesentery carried some chyle. The gall-bladde( 
was rather flaccid. 

A few experiments, shewing, that no changes in the food, at 
all similar to those above detailed, ever take place after the 
eighth pair of nerves are divided in the neck, may now be 
laid before the reader. 


Erperiment 5. 

I took two rabbits, of die same age and size, and kept them 
without food forseveidl hours. I then allowed them to cat some 
cabbage, taking cure to give each the same quantity, imme 
diately afterwards I cut out a portion of the nerve of the eighth 
pair on each side of the neck of one of them. The breathing 
soon became affected. I gave each of them some parsley an 
hour after the nerves were di\ided. Soon afterwaids the animal 
which had been operated on made ineflectual eflbrts to vomit. 
The breathing soon became much worse, the animal gasped 
much, and died in eleven hours after the operation. The 
other rabbit was then killed. 

On examining the rabbit in which the nerves were divided, 
the lungs were found dark in patches, and the bronchia were 
loaded with mucus. The oesophagus was greatly distended with 
parsley. Tlie stomach was very large. The card<ac portion of 
the stomach was very full of a greenish matter, which looked 
precisely as cabbage does which is contained in the stomach of 
a rabbit immediately after a meal. On looking over the contents, 
small portions of cabbage were very evident. Those parts near 
the surface of the stomach were browner, but were not at all 
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more digested. There was no chyle in the lacteals. The gall- 
bladder was distended. The contents of the stomach weighed 
two onnces'and half a drachm. 

The stomach of the rabbit which had not been operated on 
was much smaller. The contents of the cardiac portion were in 
a pulpy, semi-fluid stath, and there were a number of round 
balls. No one could have distinguished that what was cratained 
in the stomach had once been cabbage, it had lost all the ex- 
ternal characters of vegetable substance. Hie contents of the 
pyloric portion were much drier. The duodenum contained 
some chyiuv. The gall-bladder was full. No chyle could be 
seen in the lacteals. The contents of the stomach weighed one 
ounce and a drachm. 


Ei ferment 6. 

I fed two rabbits, of the same age and size, with equal quan- 
tities of parsley, and immediately afterwards divided, in one of 
tlicm, the nerve of the eighth pair on each side of the neck. The 
lahbit operated on immediately made a croaking noise in respi- 
ration. In about a quarter of an hour after the nerves had been 
divided, I gave each of them a small quantity of parsley. They 
both ate, but the rabbit which had been tlie subject of the 
experiment made frequent iiielfectual eflbrts to vomit. The 
difficulty of breathing became very great immediately after- 
wards. Each animal was now kept without food. The rabbit 
survived the di\ i»ion of the nerves eighteen hours. The healthy 
animal was then killed. 

'nic stomach of the rabbit, whose nerves had been divided, 
appeared laige. On ojH'uing it, the food did not seem to have 
undergone any other change than that which would be effected 
by mastication, by moisture, and by lying in so high a tem- 
peratLiP for such a number of hours. Tlie bits of parsley were 
quite vihibK , .He only difleiencc that I could distinguish 
between what was found in the stomach and chopped parsley 
was, that the layer of the former, which had been lying neat 
the surface of the stomach, had lost, in some degree, its green 
colour, having become somewhat brown. The whole of the 
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contents of the stomacli iTere covered with a macAns sttni'flaid 
secretion. The <BS0|>hagti8 ittti Ihll of plttal^. Contents of 
the stomach weighed oi. T6 a bronchia were fillcfS with 
mucus. ' 

* The BtomaiSi of the ^ther rabbit appeared smaller. On 
opening it, the contents of the cardiab' portion were pulpy, and 
completely altered fiom the state they were in when taken. 
Thcic was not the least resemblance to parsley remaining to 
the eye, but a faint smelt of parsley was distinguished. The 
contents of the pvloiic portion were nnuh drier and perfectly 
digested. 

Etj)crinu.nt 7. 

After borae houib’ fast, I fed a rabliit with parsley, and at 
half-past three divided the nerve of the eighth pair on the right 
side of the neck. Very soon aftcrwaids, the animal ate some 
parsley No attempts, however, to vomit came on till half-past 
five. These efibits to vomit wore immediately followed by 
dyspnoea, abich had not before been observed At eight 
o’clock, the vomiting still continued, at intervals, with bonit 
difficulty of breathing. The animal, boa ever, passed the night 
very comfortably without vomiting oi dyspnoea. 

At nine o’clock on the following moining, after eating some 
parsley, the animid again made efForte to vomit, and the dif- 
ficulty of breathing followed. Each of these symptoms went 
off after the rabbit had remained for <i shoit time without 
food. 

At twelve o’clock the animal again ate, but did not make 
efforts to vomit, and the respnation was not disturbed. 

At three o’clock the animal ate a good deal of parsley It 
immediately appeared uncomfortable, and in ten minutes after- 
wards made efforts to vomit, and the breathing became dis- 
turbed. Throughout the remainder of the day, the labbit would 
not again eat. It appeared uncomfortable, but did not make 
efforts to vomit, neither was there perceptible difficulty of 
breathing. 

Early on the following morning, it still seemed veiy ill, and 
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would aot eat. A little before twel^ve, o’clc^k; it took a bit of 
parsley and died Inunediately afterwards, having survived the 
operatioii fdrty-fonr hours. The stomach was muw larger than 
usual. It contained some flatus. The food in the stomach dtd not 
differ much from the masticated parsley found in the stoipach 
of a rabbit soon after a meal, ezdapt that the colour was 
browner. In some parts, however, partial digestion had taken 
place. Immediately above the caidia, the oesophagus contained 
some masticated parsley, but there was none higher up. The 
contents of the stomach had quite the smell of parsley. The 
duodenum was tilled with food, which had passed from the 
stomach undigested. The contents of the stomach weighed 
four ounces. 

The trachea and bronchia contained mucus, though not 
nearly so much as when both nerves are divided; and the 
membrane lining these tubes was red. The lungs collapsed 
when the ‘thorax was opened. There were several dark- 
coloured patches on the lungs. 

Experiment 8 . 

1 kept a dog without food for forty hours, and then gave 
him seven ounces of chopped beef. The nerve of the eighth 
pair was then divided on each side of the neck. Food was 
offered him soon after the operation, but he refused to eat, and 
appealed uneasy, lu twenty minutes he made inc*ffectual 
efforts to vomit. Iii half uu hour he was very restless, and 
continued so for an hour, w'hcn he became quieter, but had a 
slight tremor. In three hours after the operation, the trembling 
was much more severe, and the breathing also became dis- 
tressed. At the end of four hours the animal was killed. 

The stomach was found much distended. I'hc food con- 
tained in it, which resembled boiled meat, weighed nine ounces. 
Some mucus was also found. The duodenum also contained 
some mucus, but no chyme. The gall-bladder was dis- 
tended. 

Experiment 9. 

1 divided the nerve of the eighth pair in a dog, on eai'h side 
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df'tte'ftedc, after a ftit 6f t^venty honrt; aad teunediately 
aftenrakd^^a It fbttr tetfiete of meat cat iMo'^tecee. 

iScqa after eatiag/'tfie animal was restlesB and ▼ouitadi and 
die breathing soon became aflected. He waa kitted in three 
hoars after die operadon. * 

The stoihach wai much distended, and contained a con- 
siderable quantity of The mass of meat was not dis- 
solved. The colour of the exterior part was altered ; that of the 
interior scarcely at all so. llie contents weighed four ounces 
and sewn drachms. There was a quantity of mucus in the 
stomach. The daodenum contained some mucus and some bile, 
but no chyme. There was no chyle in the lacteals. The gall- 
bladder was distended. 

From the above experiments it appears ; 1. That, daring life 
we have symptoms of great disturbance of the functions of the 
stomach after the division of the eighth pair of nerves in the 
neck : for in the rabbits, frequent incficctual efforts to vomit 
occurred ; and in the dog, (Experiment 9.), part of the contents 
of the stomach was rejected. 2. That examination after death 
shews, that digesrion does not go on after the eighth pair of 
nerves have been divided in tlie neck. For parsley and cabbage 
remained in the stomachs of rahHts nearly eighteen hours, 
without any other change, than that which had been produced by 
mastication, and that of becoming rather of a browner coloui ; 
whereas, in a healthy rabbit, who«e nerves had not been 
divided, the same sub&tauccs, in a similar time, were reduced 
to a pulp, and were in a complete state of chemical decom- 
position. The stomachs, too, in the animals whose nerves bad 
been divided, were much distended: the contents weighing 
nearly twice as much as the contents of the healthy stomachs. 
And in experiment 9, where only one nerve was divided, 
the food remained in the stomach, ncaily unchanged, for forty- 
four hours. 

In the dogs, whose nerves were divided, the stomachs were 
very much distended, and contained a large portion of gas. 
Moreover, the contents of the stomach, after a fast of four 
hours, weighed more tlian the food which had been given at 
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tha last meal : whereas, in experiments 6 and 6, in four hours 
after a meal, tba-eontents of the stmnaehs were found to weigh 
little more' thm half as much as the Ibod which had been last 
taken. The state of the contents of the stomach was also very 
difierent. In the healthy stomach the food was diemically 
altered, and had assumed a fluid form ; whereas, in expe- 
riment 10 and 11, it remained solid. In the healthy stomachs, 
four hoars after a meal, the duodenum was full of chyme; the 
lacteals were distended with chyle; and the gall-bladder was 
flaccid ; whereas, in the experiments in which the nerves were 
divided, the duodenum contained no chyme ; the lacteals were 
empty; and the gall-bladder was distended. 

These facts, which are afforded by the experiments above 
detailed, and supported by previous authority, arc so diame- 
trically opposite to the conclusion to which Mr. Broughton has 
come from a similar set of experiments, that an indifferent 
observer might at first smile at the fruitless endeavours of the 
physiologist to extend the boundaries of his science; and 
might, if such were the instability of the laws of nature, justly 
ridicule all attempts to investigate her wayward operations. 
But nature is ever the same, her laws alter not ; although her 
interrogators, by mistaking her replies to their inquiries, often 
give an appearance of inconsistency to them. 

Thus, in the case before us, it will, I thiuk, appear, that 
Mr. Broughton has mistaken, and consequently mis-stated, the 
replies to his interrogations. On this subject, however, we 
shall be enabled to judge more correctly when the facts related 
by Mr. Broughton are brought forward, and compared with 
those of other writers. 

One of the proofs of digestion which, according to Mr. B.’s 
representation, was invariably present in the stomachs of rab- 
bits, in a greater or lesser degree, after the division of the 
eightli pair of nerves, was a quantity of chyme, which, in some 
cases, was very abundant towards the cardiac portion of the 
stomach*. This cliyme very much resembled mucus, and a 


* See Experiments 1, i, 3, 4, 6, 7, 9, 10, II, IS, 13, 15. 
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Am Ajbm. ww only foiuid aboat tbe cardiae p(»d<n of the 
itpmadti aod wee wanting in tbe pyloric portion; taoveorer, it 
aerer laenis fo bare been fnnnd in tbe dnodenum* In fact, if 
Ae relation of ||he experimente be correct, Ais Ayme wai 
ahnoet peculiar to the cardiac portion of Ae etonwcb, and, 
according to experiment 1, was mucus. Tfaerefoio, according 
A these experiments, cbyme is lAe mucus, and is rery 
abundant in Ae cardiac portion of Ae stomach; alAough it 
seldonit (appears in the pyloric portion. Wc are, however, 
usually taught, that chyme is Ae food which has been taken 
into Ae stomach, and altered Aere by the action of Ac gastric 
joice ; and that it is nsually found in the pyloric portion of the 
stomach, ready to pass into Ae duodenum, where it is se- 
parated into chyle, and excrementitious matter. We also find 
that Ais substance, which, by Mr. B., is called chyme, is 
described by Dr. Wilson Philip*, as a semi-fluid, which is 
usually found covering Ac contents of the stomach, wheAer 
Ae nerves have or have not been divided. The reader, thcie- 
fore, may judge how far Ae presence of Ais matter is any 
proof of Ae digestion of Ae food. 

AnoAer proof, adduced by Mr. B. of digestion having gone 
on after Ae division of the nerves in the neck, is that of 
parsley assuming a brown colour ! In seven of Ae experiments 
on rabbits, Ae parsley remained m tlie stomach fiom fifteen 
to twenty hours, and no oAer alteration was observed in it 
Shan Ais change of colour ! ! Now, had a heal Ay animal been 
similarly fed wiA one of Aose operated on, and killed at Ac 
eaase time with it, a complete chemical change would have been 
found to have taken place in the parsley after so long a fast ; 
'Ood the contents of Ae cardiac portion of Ac stomach would 
have been m a semi-Aiid state. It is to be regretted, that 

* ** It deserves notice that, althoni^h the eighth pair of nerves have 
been divided, the food is found covered with the same semi-fluid which 
we find covering the food in a healthy stomach.”— Wilson Fumip «i libc 

yUai Funeiiotu, p. Ifl4. 
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]{fii B. thould not have hnd noonne to tUa mode of making 
tke expcrimedti aa he could <Mt than hhve bean ao entirely 
decdred by the appeaiancea of tfae^^Nuraley, whidi eertainly 
afford the atrongest pouiUe evidence, that digeation did not 
go on after the division of the nervea. Of this, Mr. B. might 
also have convinced himself by consnlting Ae chapter on the 
praceaa of digestion, in Dr. Wilson Philip’s Etsoff on Ae 
Vital Fanctum, where that author observes, that, when 
rabbits have ihsted sixteen or eighteen hours, the whole Ibod 
found in the cardiac portion, which is in small quantity coUk^ 
pared to what is found in it immediately after a fiift* meal, 
seems frequently to be all nearly in the same state with that 
next its surface, the gastric juice having pervaded and acted 
upon the whole, and it is consequently apparently fitted to be 
sent to the pyloric end.” p. 162. 

In the five remaining experiments, the rabbits did not survive 
the operation more than from two to nine hours, and in none 
of them cither, did the food shew any marks of digestion, 
'fhe alteration of colour being alone observed. 

lu the 8th experiment, which was performed on a puppy dog, 
the eighth pairofnerves, it is saiti, were divided. The animal lapped 
milk bcvcral times after tho operation, and the stomach regularly 
rejected all that was taken. At length, however, the account 
goes on to state, that the stoiuaLh became quiet, and retained 
some milk. The animal died some hours afterwards. On exa- 
mination, the stomach was entirely free from redness, and con- 
tained merely a little fluid resembling whey. “ Hence it appears,” 
says the author, " that the milk taken subsequently to the last 
vomiting had been regularly separated by the digestive process, 
and the curd dissolved und passed away.” Now I am ineKlied 
to be sceptical with recard to the last milk having been retained 
on the stomach ; for it does not appear that the dog was watched 
through the night, during nhich period a fit of vomiting, ht idl 
probability, came on, and the milk was rejected. But, even 
admitting that this was not the case, the author should certainly 
have satisfied himself, after death, that the eighth pair of nen’cs 
were divided. Tlie sympathetic nerves are near, and have occa- 
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uomiUj been dividlied in miatake t etill further, the eighth pitir 
of nerve# nny have been divided^ but cam na|i4teing taken to 
pcevent tteir divided eade,comin 9 in contact, partial bnion may 
ham taken place, and tbn# thefuectLon# of theetomadi would 
be partially peifbrmed. This once h^^iened in my own experi- 
ment#. jifter djUiding the nerve#, I found digestion of the food 
ercnton, and I was at a loss to account for the circumstance 
until, on examining the nerves, the divided ends were found 
muted together. The same thing has been noticed by others. 
Dr. Macdonald, in his Them de CiborvM Cuteortione, observes, 

InMvfte in experimento 30” animal necatum fuit, horis viginti 
qninque et quadraginta quinque minutis post pastum, ct horis 
viginti quinque septemque minutis post nervos vagos pcrsectos. 
In eo exemplo, nervos, ubi disenssus fuerat, fibril.^ sanguinis 
effas& qnodammodo conglutinatus reperiebatur ; necnon indicia 
qutedam chymi et cbyli in duodeno observabantnr ; ct (quir sane 
res memoria dignissima est) vesicula fellis non turgida ct dis- 
tenta fuit, ut in experimentis 19” et 20”, obi pare vago di- 
viso, conroctio cibi prorsus impedita et suspensa fuit ; sed, e con- 
Irario, base vesicula qnodammodo flaccida ct vacua erat; non 
alher ac si cibns, inter coquendom, cam contrahere et humoiem 
annm expeilere stimulasset.” p. 41 . Thus the coiiclut>ion which 
Mr. B. wishes to draw from the eighth experiment is liy no means 
free from suspicion of error. 

Neither are the experiments on the three horses at all favour- 
able to this gentleman’s views. In the Jth experiment the horse 
expired too soon to admit of any observation on the contents of 
the stomach. In the 14th, the animal lived fifty hours, and hay 
was found in the stomach in a masticated state ; but, as the 
account says, considerably less than the horse had eaten. It 
will be admitted, that this indefinite mode of stating the result of 
•B eiqieriment can never be satisfactory. We cannot be ceitain 
tkltlhe quantity of food found in the stomach was less than 
that which was eaten, unless the food and tlie contents of the 
etomach had each been weighed. 'I he only result, therefore, 
that can now be certainly known is, that tlicre was some masti- 
cated hay in the stomach, and that the duodenum was empty ; 
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MHt of iriiich circumstances pretty eeruinlj evince that di- 
gestion did taotf go on after Ae division of Ae nerves. Let, 
however, tins point be settled as ‘it may, the experiment by 
Mr. Field, b which he ascertained, after death, that the proper 
nerves were divided, tnnet be regarded as quite fatd to Mr. 
Broughton’s inference. For, in ttiis case, the enimal lived sixty 
hours after the division of the nerves, and yet not the slightest 
degree of digestion took place during that time. This ond fact 
carries with it a conviction which appears perfectly irresistible ; 
for, if the result of this experiment were fairly contradicted, 
there would be an end to the consistency of nature’s lailllk And 
yet Mr. B. docs nut express any surprise that the experiments 
which he relates should contradict each other ; nor does it once 
seem to strike him, that he may have been deceived in his judg^ 
ment of what he considtrs proofs of digestion after the division 
of the nerves. 

The affection of the res{»ratory organs was, in all my experi- 
ments, manifest, from the moment of the di\ision of the nerves, 
although the degree of dyspnsa varied considerably. Where 
the animals were allowed to die I was invariably convinced of the 
truth of Lc Gallois’ position, that die immediate cause of death, 
from die division of the eighth pair of nerves, is referabb to 
the disorder of the respiratory functions ; and he appears to have 
demonstrated satisfactorily, diat the circuladon ceases, from 
the opening of the glottis being diminished ; from the lungs 
being congested, and from the bronchia becoming clogged 
by extravasated fluids. 

The remarks with which Mr. B. concludes his paper are in- 
tended to explain the symptoms which follow the division of the 
eighth pair of nerves. He considers that Mr. Brodie has put dhis 
in a very clear light, in his Lectures at the College of Burgeons ; 
by observing, that the lungs are endowed with sensatioiilhrongfa 
the influence of the par vaguin ; anA that, being deprived of sra- 
sation from the division of the nerves, on the sides of the neck, 
they gradually cease to act, and the muscles of respiration in 
vain strive to effect the proper circulation of air. The conse- 
quences must be apparent, the blood is prevented from imbibing 
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the wb nlew w ae ia fta eao aof theatiaosphsie,aa4klwcoiaesd|j|jk, 
discole«iwl» and anfit for the secretions of Ihfastootadi, and 
\)f degrees ceases to ciiculata altogether, the longs beecme 
OoU^sed and turgid,, and the heart loaded with coegnlum. 

This idea that the entire cessation of digestion, consequent 
on thediTision tf the eighth paU of neires in the neck, arises 
from a primary affection of the lungs is contradicted by many 
facts. Ihe respiration sometimes continues tolerably free for 
some hours after great derangement of the functions of the 
stomach has been shewn by frequent vomiting. If the animal be 
killed llsfore great difficulty of breathing comes on, as was the 
case in the experiment shove related in one of the dogs, tlie 
same proofe of non-digestion appear as when the lungs are most 
affected previous to death. Besides, the very reverse of the 
position which the above gentlemen are anxious to maintain, 
often obtains : the first signs of difficult respiration arc often 
seen to come on after repeated efforts to vomit ; from which wc 
might as fairly conclude, that the vomitmg is the cause of the 
difiksulty of breathing, as Mr. Brodie does, that the disorder of 
the lungs is the cause of the failure of the functions of the 
stomach. But in addition to all this convincing evidence it is 
well known that the lungs arc often most severely injuied 
without the functions of the stomach being sensibly impaired. 
Vomiting certainly is not a common symptom in the must sevcic 
asthmatic affections. Neither does tlic food iu such instances 
remain in the stomach perfectly undigested. 

On the whole, it may be maintained that no fact in physiology 
is better established than that the division of the eighth pair of 
nerves in the nti a is followed by a suspension of tlie functions 
of the stomach. 

It stems quite unnecostary to extend the present communica- 
tkm to the investigation of the evidence which proves that a 
certain power of galvanists will restore tlie functions of the 
stomach after the division of the eighth pair of nerves. 'W e may, 
however, remark, that the experiments related by Dt. Wilson 
Philip lemain uncontradicted. The inaccuracies pf tbpt expep- 
rnent which was made at the Royal Society have been admitted 
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bjt one of the tfane conductore of it ; and that gentiemen has 
•iaee relatedi ooe aiore nearly coireaponding in its result erith 
those of Dr. Wilson Philip, in which a wetdt power of galvanism 
was employed. In addition to this Dr. Clarke Abel of Brighton 
has, in his experiments, met with results in all respects similar 
to those detailed by the latter author. 

In Blinding to the above report, Mr. Broughton’s candour, I 
have no doubt, would have led him to mention Dr. Wilson 
Philip’s reply to it, which appeared in the following number of 
the same journal, if he had been aware of that reply. 


Art. VIII. On Jasper. Bif Dr. Mac CuUoch. 

[Conimduicatcil by the Author.] 

ALTiiouon J&spcr occurs in many diflerent situations in na- 
tu]c% and in almost every part of die worlds it has scarcely yet ob- 
tained a place in a geological arrangement of rocks ; its descrip- 
tion being chiefly to be found in the works of mineralogical 
writers, by whom it is ranked among the simple minerals. If not 
very abundant any where, compared to the other more common 
locks \vith which it is usbociated, it yet forms a member of the 
series, and cannot be omitted in an arrangement of this nature 
Without inconvenience 1 need, therefore, make no apology for 
the following imperfei i icmaiks, which are all I have to offer 
on a substance that has hitherto experienced unmerited neg- 
lect ; as it occurs often under very interesting circumstances, in- 
dependently of the recommendation contained in its beauty and 
in its utility fur ornamental works in stone. 

Our geological information respecting this rook is, in par- 
ticular, incomplete, as it docs not seem to have received much 
attention fiom geologists. Mineralogists have been content to 
consider it abstractc'diy from its connexions, and there is con- 
sequently no want of descriptions of its varieties. 

As yet it does not appear to have been observed occupying 
large spaces, or forming mountain masses. It will probably even 
be found that in many cases where it has been conceived to pos- 
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HMaeoaiideraUaaiteBt, ttefpedment from whuli thatjadg- 
BMMfctdWa Cohned, havaiMfla iaetely ofaaiewiiiieBBl wtine, 
and that the leadiiigiiaaM%ibbe8aabiMMifl<<hfodtt>f'^^ 
oeitaia ponioBB aaaaiBe the dMH^|ilH<>f jaapnr. 

Jt li aaid, hadaed, tti ffmi a raagd'af moantafaia ht SSbaria ; 
bnC the taatimoiiy on thia head ia of lach a natora aa Bot to tdafan 
mnah eradit It ia not difficolt for Ihobe who are pnNstieaUy ac- 
qaaiated wxiii geological inveatigationa, to acoonnt for errora of 
thia nattue, aa well aa for the apparent confidence* irith whidi 
auch atatements are made, not merely by ordinary travellera, but 
by gaMogiata indulging in rapid and auperficial viewa. It Wa, 
however, been asserted on authority that cannot be questioned, 
that it does actually occur in the country just mentioned, in very 
large masses embedded among the primary strata. It has also 
been observed lying in the same manner in the Apennines ; and 
both these observations, as hr as concerns the mode of its oc- 
eurrence, are confirmed by similar facts in our own; as, iu 
Scotland it is found on the southern skirts of the mountains near 
Fettercaim with similar connexions. 

In France, according to Soulavie, it is found in a position in- 
termediate between granite and basalt ; and altbou^ no suih 
instance has yet occurred in Britain, as far as I amawaie, it is a 
situation extremely consonant to its general habits in many ctlier 
cases. 

Under these circumstances, and with these doubts about the 
care which has been applied to its examination, it has been found 
impossible to derive firom the works of such authors as I have 
examined, any accurate geological information that could be 
relied on. 

It must moreover be remarked that the term jasper has itself 
been applied in so vague a manner as to lead to great confusion. 
Being an ancient term, and having bi u commonly used in a 
commercial rather than in a mineralogical sense, it often is im- 
possible at present, without an actual sight of the specimens In 
question, to understand what is intended in descriptions where 
it is named. It would be a sufficient example of this laxity to 
remark, that even the calcareous stali^mites of Sicily have gone 
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by this name ; but it will not bH uabatmotiTe to point oat a few 
of the mbatanqyty of wbidt the aeal oatnre ia nctnally known, 
<wbich bare boon iadiieriniiaatel^Yacladed nndn thii popular 
term. To reader inch a cAtalogae eonplete, would reqniM an 
aeceMi not only to the apeeimena themaelree, but toa hjitoiy of 
their conneiionfi which ia nnattainable. 

Silieeouaachiata, whether found anumg the primary atrBte,or 
among the oecondary ahalea in the ricinity of trap, bare been 
known by the namea of black jaaper and of atriped jaiper, ao* 
cording to the pecoliaritiefe of their colonra. 

The cherta that are coloured by cblwite or by the browtKtoxydea 
of iron, and which arc modificationa of that chalcedony which, 
in the aame aitnations, forma heliotrope and brown camdian, 
have alao been enumerated among the jaapera. 

Veiustonea, conaiating of varioua fragmenta entangled in agate, 
have also acquired this name among coUectora ; and it haa 
indeed frequently been sqiplied in a very vague manner to many 
agates where their chalcedonic characters were imperfect; and 
indeed, to any hard and uniform ailiceona rock not included 
quaitz, and distinguished by brilliancy or intermixture of tmta. 

Several of the colouied cherta, often arising from the influence 
of trap upon neighbouring maasca of argillaceousi or argillo* 
calcareous strata, have been, like the siliceous schist of the same 
oiigm, included undci this head. 

The term has also been indiscrinunately iqiplied to any hard 
substance of uniform texture, of an aspect more or less earthy 
yet indurated, and of an ornamental appearance, whatever may 
have been its origin and connesions, and of however accidental 
a nature. 

Lastly, I shall only further enumerate all those siiiceo-argil* 
'ereous substances, or highly indurated clays, of an uniform and 
fine texture, which U> it easily admit of being ranked with the 
clay stones or the clink stones of the overflying family of rocks, 
though it has occasionally been extended to these. The ap- 
plication of the term has been rhieily made to those varieties 
which possess strong colours, or oinamcntal mixtures of two or 
more of these. 

Voi. XL 
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It u to this last class of varieties that the term ought perhaps 
to be limited ; as they clinnot well be expnriilid by any other, 
and as all the preceding substances may easily be ranked under 
the several heads to which they stnctly belong. Thus the term 
jasper will become useful in a scientific view without any material 
innovation, merely by confining it to one of the best eharac* 
terized of the various substances to which it is indiscriminately 
Implied. 

If used in tliis sense it will be found thatjasper occurs in 
difieient geological situations, in many of which it is evidently 
a substance changed, like the siliceous schists, from a difierciit 
original condition into its present form, in consequence of the 
infiucnce of trap, perhaps sometimes also, of granite. 

The most obvious case of this nature is where it is found in 
beds, of greater or less extent, lying under masses of trap, or 
else interstiatified with it. In these cases its true ongin is often 
easily traced, as cerbun portions of the same beds will often be 
found retaining their natural and original characters, apparently 
from being more remote from the surrounding influeuec. llie 
analogy, in this case, between such jaspeis and tliosc artificial 
substances known by the name of porcelain-jasper is very strik- 
ing ; and it is scarcely necessary to point out their resemblance 
in every respect to those that occur among volcanic rocks. The 
transitions of this variety are gencially into yellow clay, or into 
the red iron day which accompanies the trap rocks ; and the 
colours accordingly vary. It is perhaps almost superfluous to 
remark, that the same substances are occasionally found where 
trap veins pass through strata capable of undergoing the same 
change. This variety has occasionally bcim confounded with 
pitchstone, as will immediately be explained. 

The transition into clay, here mentioned, points to the cause 
to which the jasper in this case owes its origin , and forms an in- 
teresting fact among many others in the history of the trap 
rocks : confirming the peculiar influence which they exert on all 
those substances in contact witli them, which arc susceptible 
of alterations from heat. The unchanged parts of the beds, in 
these cases, are common ferruginous clay, red, ydlow, or green. 
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•r else argillaceous sandstoaes of different colours ; nnd it is in- 
teresting to remark that, both the colours and the texture of 
the resulting jaspers, vary precisely as might be expected from 
the nature of these various substances. 

The varieties, accordingly, which originate in fine clay, are 
generally characterized by a high degree of resinous lustre, and 
a conchoidal fracture, with a smooth surface. It is particularly 
important to be able to recognise and distinguish these rocks, 
as they have often been mistaken for pitchstonc, and have given 
rise to the belief that this substance is occasionally stratified ; that 
it is, in fact, a regularly stratified rock. But the two are essen- 
tially difierent, both in their mincralogical characters and their 
geological relations ; nor, as I shall shew in a sucrccding paper, 
is piuhstonc a stratified substance. Tlie prevalence of this im- 
portant crior, and the improper conclusions regarding pitchstone 
that have been drawn fiom it, will be very apparent in examin- 
ing the usual collections of Hungarian or other foreign pitch- 
stones, in vhicli it will be seentliat the greater number of speci- 
mens consist of this paiticular variety of jasiier. 

Ill the rocks of the overlying character which appertain to the 
division of claysloiic, the progress of induration generally causes 
them to pa^s into com})act feldspar, as it is (perhaps with no great 
propiicty) called. 13ut, in ccitaiu situations, the same claystonea 
are found parsing in o jasper ; being highly indurated, without 
acquiring that iktuIi u character by which in their ordinary 
states of change, they are characterized. This change seems to 
occur chiefly aiiiono the more ancient rocks of this character, 
namely, the claystoncb and porphyries tliat accompany granite 
nnd the older rocks ; and there is no difiiculty in tracing its 
]ji ogress, even into the porphyiies that so often predo^iinate 
among tliis division of the overlying family. Thus there are 
found pondiyiies with abase of jasper. It must, however, be 
apparent, that whenever such transitions exist in the case of any 
rock, exact distinctions are unattainable ; and many specimens 
of doubtful character are, therefore, the inevitable consoquenre. 
Such jasper is not, however, limited to the overlying rocks 
when in these situations only ; as it also occurs, in certain cases, 

P 2 
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among ihe uoondaiy dayttooM iflwn dieie ue In contact with 
musM or vebs of trap. Urn caiea are her^'ilMkigOaito thoM 
flnt mentioned; butsnclilocaljaapen are often found to pouesi 
a peculiar concretionary structure; bmng dther laminar, or 
formed of spheroidal or other antdo^us concretions. These 
are tim substances ftequently found forming the spotted and 
striped ja^ers of collectors. 

Lutfy, jasper occurs in inegular masses among the primary 
rodcs, occupying situations analogous to porphyry, claystone, 
or tru]!^^ but presenting no transitions into these by irhidi to 
indicate a similarly of origin. That origin appears nererthe- 
less to be, in some cases, the same : but, on this part of the 
■nliject, ire are yet in irant of much information. 

From the preceding statement, it is apparent that jasper must 
bdong indiffinentiy both to the primary and to the secondary 
division ; and it would be an unnecessary sacrifice to an imperfect 
arrangement, in this as in many other cases, to form two divi'* 
skms of this rock, or to separate h mto primary and secondary 
from any considerations of this nature. 

Tlie forms of jasper vary according to these several circnin- 
stances of position. Like limestone or serpentine, it is some- 
times found in irregular masses, obscurely, or not at all stratified. 
In other cases, in the primary rocks, it appears to form true 
strata : a drcnmstance to be expected. Among the secondary 
rocks, it is massive and shapeless where it passes into claystone, 
and is stratified where it forms a portion of the series of strata 
eonneeted with trap. 

As it is also found in a state of transition into the ordinary 
stratified rocks, in both classes, it is easy to conceive how it 
may occur in small portions, of no determinate form or character, 
in tiiose parts only of the beds where the granite or trap, to which 
its origin is referred, are immediately present. 

Lastly, it emsts in the form of veins, often very mmnte ; and, 
in these cases, it is probab'y a mere modification of some venous 
rock of the trap family, analogous to that case where basalt be- 
comes, in the progress of ramification, converted into pitchstone. 

Jasper presents a few modifications of internal structure which 
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require notice. |t eometimei giyes indications of a spheroidal 
concretionm^ disposition, more or leas perfect, and resembling 
that which, under circumstances of a similar nature, occurs in 
chert and in siliceous schist 

In the same way, it sometimes possesses a laminar structure 
and thus also it approximates to the siliceous schists. It is easy 
to see how, from similarity of origin, connexions, and compo* 
sition, it may be thus a matter of doubt to which of those two 
rocks any given specimen or bud should be referred. The well 
known striped and spotted jaspers already noticed, owe their 
appearance to the two structures above-mentioned ; and, occa- 
sionally, the two are combined in the same specimen. 

It is much more rare to find jasper possessing a minute 
columnar structure resembling that of the madreporite lime-' 
stone, or of ironstone. But this, when it occurs, is easily ex- 
plained, when it is recollected that it often differs from this 
latter substance, only in the degree of hardness. The transition 
into ironstone is similar to that into the ferru^nous clay of the 
strata which lie under trap. 

The large columnar structure is still more rare, but one re- 
markable instance occurs at Dunbar, in Scotland; the columns 
bemg of considerable dimensions and resembling, in their general 
forms and disposition, those so common in the members of the 
trap family. In this case, the jasper passes into the sandstone 
and ferriferous shaio, or argillaceous ironstone, from which it 
appears to hare been derived ; but as the whole of the circum- 
stances attending this case are of great importance, I shall 
communicate a fuller account of them at .ome future oppor- 
tunity. 

I know not that it is possible to frame any general description 
or definition of the characters of jasper by which it could be 
recognised ; at least by beginners in this science. It is supsr- 
fiuous to accumulate characters if they do not conduce to this 
end, and I shall not therefore attempt it In a general sense, 
it may be conceived to be an extremely indurated clay, of which 
certain varieties approximate in their cliaiacters to hard pottery 
and others to porcelain. It has no predominant texture, and is 



70 


Dr. Mac CuUoch on Jasper. 

ctiually frangible in every directbn, vnleia when it possesses 
some pecnliar internal structure. Although 'the 'fra^ure is 
generally mmutely granular, and the surface arid, it is occa- 
sionally also more or less splintery, or even cdnchoidal : 
while the minnter fragments may also be sometimes translucent. 
It is not easily confounded with any rocks except the indurated 
olaystones and the pitchstones. From the intimate nature of 
their connemons it is obvious that it cannot always be dis- 
tinguished from the former. From the latter it is more easily 
discriminated, by the more frequent absence of the resinous 
lustre and of the peculiar transparency of the fragments ; although 
even pitchstone sometimes puts on characters by which it oc- 
casionally approximates to jasper. If nature has not always 
created definite boundaries, it is in vain for niiticralogists to at- 
tempt it 

The colours of jasper ate infinitely various, and arc the prin- 
cipal cause of its estimation among mineralogists and lapidaiics. 
They are also, in general, much more brilliant and decided 
than those of any other rock except limestone ; yet the student 
wiU, from the preceding description, beware of using them as an 
empirical character to the neglect of others. Red of various 
hues, ochre yellow, greens, browns, greys of all tones, and 
black, are the prevailing tints ; and they occur in every mode 
of intermixture, so as to present almost infinite varieties. From 
a wish to conform to the popular practice respecting this rock, 
of which the mere mineral characters are not much i aried, these 
distinctions have, therefore, been introduced into the synopsis 
in a more conspicuous manner than has been adopted with regard 
to any other of the substances which I have attempted to render 
intelligible to beginners by a synoptical detail of varieties. 

Stnofsis or Jasper. 

A. WUh a dull earthy fracture, and passuiy into eUxystone, of 
which it appears to be a modification. 

This varies much in colour, but the term is generally limited 
to those varieties which possess decided or brilliant hues. Reds 
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and yellow* are the most remarkable ; but it also occurs of 
grey, brown, purplish, and greenish tints. 

s 

B. More indurated, and resembling ike base of certain por^ 

phyries. 

a. Simple, and of one colour, green, red, brown, yellow, 
or even black. 

As this substance is generally collected for the sake of its 
colour, the more decided tints only are commonly found in 
cabinets, but it occurs of various hues/ 

ft. Striped with different colours, in consequence of a laminar 
structure. 

Tlie Siberian green and red variety belongs to this ; it also 
occurs of different tints of red alternating, or of greys, or of 
other colours. The latter are alsd enumerated among tlie 
siliceous schists. 

c. Spotted or variously mottled, in consequence of a con- 
cretionary spheroidal structure. 

The Siberian spotted jasper ranks under this variety. The 
most common colourb are, reddish and pale ochre, obscure red 
and white, and bro\tn and ochre. 

C. Hiyhhj utdurated, with an aspect approaching to that of 

chert, nr < cch to agate ; mto which it passes, as it does into 
chert and quartz, 

a. With a boniewhat granular fracture. 

b. W ith a granular splintery fracture. 

c. With a splintery fracture passing to Ute coiichoidal. 

d. With a flat fracture passing to the larger coucboidal. 

The two latter varieties are among the most esteemed, as as- 
suming the best polish. Tlic colours most prevalent are reds 
and yellows, sim])1e or intermixed in various ways. Tlie varieties 
of C oecur chiefly among the primary rocks. 

D. IntcrmiTcd in various ways with chalcedony either white or 

coloured, and apparently at limes passing into that sub~ 
'tfjuct : Jasper^agate of lapidaries. 
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TheorDameBtal ap^eiraiioe ii clkca prodccad bj Ibe Teini ; 
and, aa dieae become muneroni in propordte tc Ibe baae, it 
forma brecciated jaapera. Ibe coloara are much Taried, but red 
andyelloir,with«Uteorcoloarleaa Teina* are the moat cominop. 
SieUy appeara to aitound m the moat beautiful apedmena of 'dua 
variety. 

E. M hmt^ eohuKHor, and raembliag, except m kardaeatt the 

cofoamor vomtones. Found m lek tif Man. 

F. WUh a condundal fraetur* and miaous bistre: pseudo- 

pitdistones. 

Theae have been generally enumerated among the pitchstonea, 
aa already remarked, and as the coioura have been conaideted 
important, they are here made a ground for diatinguiahing the 
subvarieties. 

a. Pale yellow. 
b» 0(d)re yellow, 
e. Bridcied. 

d. Brown and purple brown. 

e. Green. 

/. Mottled with different coioura. 

The green variety is coloured by rhlonte, aud ocrurs in 
lodand. They all pass into day, and the transition is often found 
even in hard apedmena. They apprai to occur in volcanic, aa 
wdl aa m trap, countries. St. Helena and St. Vincent produce 
examples of this nature. 

Some of the jaspers appear to pass into common opal, as 
th^ do mto agate. 


Alt. IX. A TratuUtHon ^'Rby’s Essays ou the Calcination 
of MetalSf ifc. 

[Communicated by John Gmrob Childbim, £«{., F.ILS., Ac.] 

Tub ori^Bil edtion of Rey’i fmuw, of which there is a copy in the 
lihiniy of the Britbh Mnanum, waa publishad at Basas, a town about 
tUitymUas S.E. of Bonideam, in the year 16S0. In 1727, it waa le- 
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printed withvotee, iijr M.Gobett etPirii) poUiehed bjr Bmlt| Bm- 
de-la-Harpe. The oopiep of this roprint difni|!peBied in a veiy sadden and 
remarkable manner, and the nrork was so little known in this ooantiy, 
that Doctor James Cany, at the said o.^ whose 1'braiy, in 1890, 1 pur* 
chased a copy of H, sta'es 'n a note at thehegfnnmi^df the woA, dppa- 
rentty in his own hand-writing;, that he had sought K,* in min, fiv'mdre 
than ten years, in eveiy bookseller’s catalogue in London, till, at last^ the 
present copy rewarded his trouble, and he adds, that he had seen but one 
other copy siuoe. The suppression of this edition, alnioit irnmediately 
after its pubiicatlou, which took place in about thrae yeamiiMS the pro- 
mulgation of Lavoisier’s first experiments * would naturally lead to the 
suspicion, that if was effiscted by that cdebrated philosopher oi his friends, 
to avoid the imputation of plagiarism, which might sully the brilliancy of 
his recent discoveries, and this imputation is, in the opinion of many, but 
‘too probable. Mr. Braude, however, has given an interesting note in bis 
Dissertation on the Progress of Chemical Philosophy, prefixed to the third 
volume of the Supplement to the 4th and 5tk*«ditiolis of the 
Britannira^ containing a quotation ftom two scarce volumes of the 
posthumous works of Lavoisier, in Mr. Hatchett’s library, in which Luf 
voisier expressly states, that he knew notbhig of Bey’s JtsMfyt, when, in 
1772, he undertook a series of experiments on the dMhrsiit kinds of air 
or gas, disengaged during effervescence, and in many choiniod opem- 
tioiis ; whence he learnt the true cause of die increase of weighs whidi 
metals acquire fay the action of firef • At the end of that note, he further 
states a precaution he had taken in November, 1779, to secure to himself 
the sole merit of the new Freuch theory, claiming it exclusively for his 
own. It would be uucourteous, were that celebrated philosopher still 
living, and ungenerous now he is dead,* to question the truth of his 
assertion ; nor do I conceive 1 have any more right than 1 have iucUnat|oD, 
to do so. Hib ignorance of Key’s work is, perhaps, not very extraor- 
dinaiy, since, as will appear by M. Bayeu’s letter, at the end of the 
AvertUiemeni^ that the book was extremely rare, and probably known to 
very few. After the publicalion of that letter, however, in 1775, Lavoi- 
sier must ha\e known, and have read Ri. *s EtsaySf os, indeed, appears 
from bis own words in the note already quoted ; and, it is matter of 


* Read at the Academy of Sciences at IHuis, November 13th, 1774, 
and publislicd in the Jaunud de PAywgae, VoL IV. p. 448. 

f ** J’ignorois alors ce que Jean Rey, avoit dcrit k ce sujet in JfiSO, et 
quand je Taurois connu, je n’aarois pu regarder son opinion 4 cet dgard, 
que comme une assertion vague, ]wupre k fidre himeur an gdnie de 
i'auteur, mais qui ne dispensut pas lea chimistm de oanstater la v4rit5 de 
sen opinion par des eapdrienccs.” 
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thal he ne?er did thal estno^dinaiy man the Juitioe of mcntiuo- 
infhiaiiamey eitherinhia papen read before the Academy of Sciences, 
or in his Elements Chmuirjt, piddidiediii 1789. This, probably, pro- 
ceeded from his considerinp Rey*a opInloiiB as mere speculations (see the 
preceding note) ; the reader will Judges whether they deserved no higher 
piuise. How ready liavoisier wu to do justice to his cotemporaries, may 
be gathered from his conduct towards Doctor Priestley, respecUug the dis- 
coveiy of osygen gas ; aud it will hardly be considered an uncharitable 
Inference, if we suspect something of the same spirit to have influenced 
him with regard to Jean Key. 

The following translation itfrom foe copy of 1630. I have endeavoured 
to keep as dosa to the slyleof foe original as 1 eould, and perhaps the 
reader may sometimes think 1 had better have been less cunoua in my 
attempts to imitate its quaintness. He will too, occasionally, find the 
matter redundant, and foe argument tedious. I once proposed to abridge 
it, but better judgments preferred giving it in its entire form, as a work, 
when divested of the rude philosophy of the day, of unquestionable genius 
end singular penetration, and one which, if not itself the real basis of 
modem chcpnstry, contems et least, such principles, tliat, had they 
been duly appredated and foUowad op from the instant of their promul- 
gation, could hardly have failed, long since, to base raised the science 
to an equal, or, perhaps, even a greater, height than that which it at pre- 
sent holds. 

The le-pnnt contains an Aeertmemefsi^ parts oi which 1 have thought 
worth inserting, as well as a letter of M. Ba>en to the Abbd Rosier. — 
The first gives a short account of Key, and mentions some facts which 
shew his work to have been well known and highly ubteemed by Professor 
Spidman of Strasbourg, as late as the year 1760, and to have been ho- 
nourably spoken of ^y M. de Bordeu, < ircumstanc^es whicb moke Laun 
sier’s ignorance of its eaistenoe still more extra(»rdinary. 

J.G. Childrln. 


ADVLIiTISLMLNT. 

John Rey, M.D., waa a native of Buguc, on the Uoidogno, 
in the dependencies of tlie Barony of Lymeil, a city of tlu 
province of Perigord, situated above the confluence of the 
Dordogne with the Viz&re, and belonging to the Duke dc 
Bouillon, to whom his Ebsays are dedicated. It is not 
known in what university Johk Rfy took his Doctor’s degree, 
but he tells us he had a brother of the same name, the propiie- 
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tor of an iron foundry, with whom he lived, and where he studied 
Chemistry and Natural Philosophy.” 

“ Reputation is a strange thing ! Jonv Ret, 

who preceded the immortal Pascal, the celebrated Descartes, 
and the great Newton, is almost unknown in the republic of 
letters. His style resembles that of Midiel de Montaigne, — he 
has the same energy, and less diffusiveness, — it is surprising 
that so powerful a writer should have been absolutely forgotten, 
llis book, which treats of one single Experiment, was not cal- 
culated for his time,— it belonged wholly to our own: — sprinted 
ill a small provincial town, for the use of some friends, it had 
none of those celebrated puffers, (proneurs,) who assign the 
various ranks in sdence ; for they who would receive the wreath 
of immortal fame must address their adoration to those great 
cabals, which have established their thrones in the scientific 
world, — the glories that surround the heails of the spirits, 
so ciiLil up in these circles, |r&dually fade away.' Literary 
ubiiipations arc, in time, discovered, and some celebrated ge- 
niuses, who weie the wonder of their age, have ended like Ron- 
sard, who was no more thought of when Malherbe appeared. 
In short, the academy of sciences was not yet in existence, and 
the spirit of sect prevaiU d in all the little committees of science 
(bureaux) that were then held at a few private houses." 

The author of the ivertissement next mentions several of 
Rcy’s correspondents, and especially, Marin Mersene. lie 
then states, that “ the Essays " arc very scarce, that when 
they appeared Mersene had doubts on the subject, which 
Rcy answered m a masterly manner. Raphael Trichet copied 
these letters, and in the catalogue of his library, itcy’s Essays 
are inserted in the class of Philosophy, Natural History, jv. 

The volume passed from Uience into the Ling’s library, and 
was mentioned to the editor, (M. Gfobet,) by M. L’Abb6 Desau- 
nays. The reprint was from a copy furnished by M. dc Villiers, 
from his own library, who had the liberality to sacrifice it for 
the public good*. I translate the following, verbatim. 


* M. de Villier’s, **ahttumibt eacrifierm ejvmplaireen/nvHrtfuiteH 
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** Mxl^pKlmaot proficMor af chemistiy, at Strubourg, recom* 
meads tbe Essays of Jefaa Rey.to stadeats* in the edition of his 
“ InsHlaiittns de Ckmia " of |766f also translated Into Frendi. 
M. de Borden, in his “ JZseherohsi rnsrUsMatadies GUronigwss , " 
No. 93, octavo, one Toluaie, makes so honourable mention of 
Jdm lUy, that we inviie the curious to have recourse to iL-» 
II. Jean Firederick Corvia sustained a thesis, entitled Hutoria 
aSm under the presidency of M. Spielman, at Stras- 

bourg, on the 4th of Decamber, 1776, a pamphlet sixty pages 
in 4to., wiih figures, in which John Rey is named as the first 
author, who has written on this important subject The ele- 
ments of chemistry for the public course of the academy of 
l^on, of (his year, may also be consulted. M. Sage praises it 
in his Mineralogis Dodmaiique, lately reprinted. Finally. M. 
Bayen, a celebrated chemist, was the first to do justice to John 
Rey, and he has permitted his Letter to M. L’Abbe Rosier to be 
printed at the bepniting of tins edition.'’ 


A Letter from M. Batsv*, ekkf Apothecary qf the Army, S^c., 
to M. L’Abbb' Robieb, Dignitary of the Church of Lyons, &c. 

Monsieur, 

The cause of the increased weight that certain metals expe- 
rience by caldnatioo, has, at all times, been a subject of specu- 
lation and research with chcniiNts and natural philosophers. 
Cardan, Csssalpin, Libavius, and many others, formerly endea- 
voured to explain this phaeuomenon ; but amongst them all, we 
must, in justice, distinguish John Rey, a physician of Perigord, 
who lived at the beginning of the last century. Ilis work, per- 
haps unknown to all the chemists and naturalists of the present 
day, appears the more deserving to be rescued from oblivion. 


f ttS c , * * Why ncrifioe it ? Cotild itaot have been copied without in- 
juring the original ? Or, was it in 1777, as more recently, found easiest to 
prMf of siuw from the lacerated pages of the unfortunate original? Your 
own, or whose olw, no matter I 

• Puhlidted in the 5th vifonne of the Jnmdl d» PhyApu, parti. I77b. 
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became tbe reaaoa which he aaagMa ftrAe jaeraaied weight of 
the caleee of lead and tin, hn an iduaediale idntion whh that, 
which is on the pout of being adnuwledged I 7 all cheniata. 

It waa not, Monaienr, tiU after I had pnbliahed in your join* 
nal, the aecmid part of my ezperhnenta on tfaaoaloea'af mncmy, 
that I became acquainted with Rey’a book. 1 could net men- 
tion it in the Tery abort enumeration 1 then gUTO of die dUferent 
opmiona on tbe came of the mereaaed wei^t of metaDie ealcea : 
my fhnlt, inrolantary aa it waa, moat be repaired, and to diia 
end, I hmtai to do justice to an author, who, by the profound- 
neas of his specnladom, has succeeded in assigning the true 
cause of that increase: 

1 hope. Monsieur, that yon tnU concur with me, in making 
known Key’s excellent work. Your journal is read throughout 
France, ii. is spread over foreign countriee ; if you would insert 
this notice in it, the chemists of all countries would soon know, 
that it was <1 Ficuchman, who by the power of hia genius and 
reflections, first guessed the cause of the increaaed weight that 
reitain metals cxpciicnoe when converted into calces, by ex- 
posure to the action of fire, and that it is precisely the same as 
that, whose truth has just been proved hy theckperimenta which 
M. Lavoisier read at the last public sitting of the academy of 
sciences. 

P. S. We may presume, that copies of Key's work are rare. 
That which I have before me belongs to M. de Villiers, physi- 
cian of the faculty of Paris, who has the best chemical library 
in France, and which he has sincere plemure in laying open to 
the cultivators of the science. M. de Villiers's copy came from 
the library of the late M. Villars, physician at Rochelle, which 
was sold by his heirs in the course of last year. This copy wm 
defective, it ended at p. 142, containing only the beginning of 
the 28th Essay. I requested M. Capperonier to allow me to 
transcribe, from the copy in the king's library, the two pages 
that are wanting in M. de Villiers’s, — which he had the goodness 
to accede to. Thus, they who may wish to read John Key's work, 
are informed, that there is a copy of it in the king’s library, at 
the end of which they will find two manuscript letters ; the first 
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from Father Meneae to the jphfMciaB, John Key, in which he 
atta^ the natural pluloaophy nf that'anthor,— second, 
Key’s answer to Mersene, iivwhi<^ he defends himself with all 
his m^t. • ^ 

I'lTLB. 

i 

JSstaj/M btf JoHH Ret, Doctor of Physic, o» on Inquiry into the 

Coase why 7%i and Lead Inayate ta Waghi by CaJamtwn. 

A Baeas. 

Pai Guillaume Melanges, Imprimeur ordinaire du Roy, 
1630. The Essays are dedicated to Monseigucur the Piiiire of 
Sedan, and the dedicatiomitself is curious and divertin{^, but 
too long to bo inserted. 

M. Bbun's Letter t which gave rise to the prr sent Essays. 

To 2d. Ret. • 

Sir,->'Wisbing a few days since, to calcine some tin, I 
weighed oat Mo pounds six ounces of the finest soil, fioni 
England, put it into an inm vessel fitted to an open furnace, 
and keeping it oonthnally stirred over a strong fire, without 
adding any thing, 1 aonverted it in six hours, into a very white 
calx. I weighed it to ascertun the loss, and found there weic 
two pounds tfitrleen ouna^s of It Tliis occasioned me incie- 
dible astnusluncnt, not being able to imagine, from whence the 
seven ounces of increase could be derived. I made the 
same trial with lead, of which I calcined six pounds, but 
in this I found a loss of six ounces. I have inquired the cause 
of many learned men, particularly of Dr. N.* but no one has 
been able to dedare it Your ingenuity which, when it pleases, 
soars beyond the common flight, will here find matter of 
occupation, and I beseech yon most earnestly to inquiic into 
the cause of so rare an effect, and so fer to oblige me that, by 
your means, I may be enlightened in icgard to this miracle. 


* Daekamps, All the notes with a iramenl leforence, aiefiuw the 
tepiint by Gohet. 
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I 

Essttjfs 6jf John Ret, Doctor of Phyuc, on on tn^pary into the 

Ctuue why Tin and Lead inatato m Weight hy Ctdobwlun*. 

PUTACEi 

Some illoBtrious persona, lunring romaihMi WiSi adaintion, 
that tin and lead increase in wd^t, when we calcine tliem, 
conceived a laudable desire to ascertain the cause. Tin sub- 
ject was fine, the inquiry painfid, the fruit small ; fat, having 
turned their thoughts on all sides, they adduced such weak 
reasons for it, that no man of good judgment could venture to 
rely on them, nor feel his mind thereby rdheved of its doubt. 

M. Bran, an apothecary at Bergerac, having lately observed 
this increase, and thinking, as I believe, that no one had 
noticed it before him, requested me, by letter, to turn the 
bubject in my mind, and furnish him wijh the cause of it 
Now, because he is a person whom the integrity of his life, his 
larc experience in his art, and other virtues, conqiel all worthy 
men to wish well to, I avow, they have had sudh power over 
my affections, that I could not deny hiS request At hit 
prayers and anaable so&cttattonf, foerefinre, I have devoted 
some hours to the subject and thinkhig that 1 have hit the 
mark, I publish these, my Essays, respecting it Not however, 
uitliout very well foreseeing that I shall incur the imputation 
of lashncsB, since I hereby encounter opinions, for ages ap- 
proved of by most philosophers. But what rashness can there 
be, in bringing truth, when known, to light? Mig^t I not 
more justly be deemed puerilely timid, if I dared not divulge 
it, or sordidly envioub, if I kept it concealed? 1 protest against 
these two last censures, hoping also to be acquitted of the first, 
by all liberal minds, who, having tatied my reasons, if diey 
find them palatable, will thank me for having bron^t fliem 


* Ihe increased vrei^ht of these metals by calcination has been ob- 
served from the begiiming of rhenustiy. Geber, die Salmrtu, sa)k of lead, 
nee Muarvas pr^um jwmftn m fntiwmidaifeRe', eed m MnuN pendiu 
MKfdfMr, ef toe Mma mapttene aeyutrU.” Hie same author says ako, of 
tiu, *< et paiubu ueyeirU bs maguteno togm ortu." 
t Literal. 
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fanfud; but, tuffifnnmjtmA 

iAm:^ ^Dth, in lo dtflicultjiCll|MitioB, yi4«%iU be irimnlnted 
bif mj efenple, to bceet tl||i ondter non ikiUbllj, wbidi 
I jn^i^ theiato dq; nt ell enotit I ebnll bnn iliewp nj deein 
to bwdt the public, by .editing thie mBnnecri|p to epphnr 
bfl%e it, tbon^ It itenp an injurioua stigma on mj own 
sepntation. 

Essay I. 

AH matter under the eompoM qf Ihe Heaeens, hat we^ht. 

tv'' i. > ( ung the niuverse, neither made it perfectly like 
Himself, nor peifectly unlike, for He, bmng Om, has made the 
world as not one, from the diverse multiplicity of its innumei able 
parts, oidaining, nevertheless, that they should collect into a 
certain unity by their exact contiguity. The upper world has 
no connexion with this subject; the lower, and elementary 
world, owes this contiguity to the weight divinely impressed 
on its parts, aided by the subtle fluidity of some of its simple 
bodies. It is by this quality, with which the matter of the four 
dementa is more or less invested, that they are separated 
iram one another, and each transported to its proper place, 
so tbe generation of compounds*, and the beauty of the 
natmoe requires. For thu matter, every where hllmg 
tbe space closed in by the curvature of heaven, is con- 
tinually pushed, by its own weight, towards the centre of the 
world. Earth, it is tine, as the heaviest, readily occupies this 
situation,' and forcing its fellow-elements to reUre, causes 
water, the second m weight, to be also second in place : so 
that the an, driven tiom the lowest, as well as the second 
station, bolds the third place, leaving the highest region to be 
occupied by fire, the lightest of all. 

, The chemists furnish us with a pretty representation of this, 
bf taking pulverized black enalnel, liquor of tartar, brandy 
tasgsd blue with litmus, and spirit of turpentine reddened by 
alkanet, and shaking the whole together in a phial, till it 


* " Da mveta 
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fortni one oonfitted ^ «« 8 «el being then loft at 

rest, it is pleasant to see tli^4learing off of the confusion* 
Tlte enam^ gains t&e lowest station, reptesenting-^arth; the 
liquor of tartar settles dose by it, representing water; the 
brandy, like the air, occupies die third place ; and spiritjof 
turpen'tine, to shew the nature of fire, artanges itself above 
them all. All Ithis is effected by the influence of weight, 
according as it is laigely or spoiingly distributed amongst 
these bodies. In the same manner the elements acknowledge 
no other cause that arranges and disposes each init'> )>i'>pci 
place, it being needless to introduce levity, wlucli ou. de> 
ressors vainly devised foi that purpose. 

£ssa\ II. 

Ttuti M nothuig abtolutelj/ hgii m Nature. 

Almost all philosophers, ancient and modem, fearing an 
eternal confusion of the elements, were they all endowed with 
weight, eoneeived tlic two uppermost to be furnished with a 
certain levity, by means of which they bounded up on high, each 
to occupy its peculiar place, like as the two lower ones are 
pushed downwards by tlieii own weight. But having clearly 
shewn in the last Essay, that levity is not necessary for ffiat 
cfil-i-t, weight alone being sufiScicut, I embrace the maxim, 
which they themselies have prudently laid down, that we should 
never multiply eiistencesf unnecessarily ; assuming that God and 4 
Nature do nothing in vain, (which they also teach.) I thi^l^ it 
would be otherwise were we to admit kvtty, since it is of no 
use. I say much more ; that fire, being of so subtile a natine, 
that it can hardly be called a body, is consequently almost 
stnpped of all resistance ; whence it follows, that the air, mount* 
ing up without impediment, would reach the skies, driving firm 
from its place, and com]K>lling it to seek a lower station, to the 
injury of their own doctiine. To dus 1 will add another laotn- 
venienre, namely, tlic perpetual and unprofitable strife, which 
would ensue between the heavy and the light elements, the latter 


* “ Li dfiiwdlemnit Kjmrt." 

Voi.. XI. G 


t I/ettfe da ckobin.' 
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polling^ upwards, and the fermcr downwards, with all their 
mig^t ; whence would arise, at the place of their contiguity, 
incomparably greater duireu ^ than the ptuMhrcad^ experiences 
whidi is pulled in opposite dlrcctiotas by two strong hands, till 
d*1ast it is broken by their eUTorts : far different from that knot 
of friendship, in which nature has been pleased to unite the 
neighbouring elements, planting in their bosdms similar quali- 
ties, whence they communicate and amicably sympathize with 
each others It follows from all this, that levity is a term that 
signifies nothing absolute in nature, and must be rejected ; or, 
if we retain it, it must only be to denote the relation of one sub- 
stance, having less weight, to another which has more. 

Essir III. 

77<erc it no natural Motion in t/it upper Regtom. 

What shadows would be if there were no bodies, such nalinni 
motion in the upper regions will become, witliuut levity. I'or, 
of a truth, it would be monstrous, to sec uatural effects without 
a natural cause. That is said to move naturally, whose cnus« 
of motion is in itself. Now, casting a look on all tliat moves. 
I see nothing that ascends by its own proper motion. Wat> i, 
indeed, rises in a glass, if we throw earth into it ; but all will 
allow, that it is not from any levity that is in the water, hut 
rather, that the earth, by falling to tbe bottom, makes the water 
ascend. Now, if water docs not acknowledge levity as the cause 
of this motion upwards, why should air confess it, which ascends 
in like manner when pressed on by water ? Wiry fire, which 
docs the same ? It will bo said, I doubt not, that if the upward 
motion of the elements be not natural to tliem, it must be violent; 
whence this absurdity follows, that e.'n-h obtains its place in the 
universe by force. To this 1 answer, that the elements not 


0 Sanfftnet. 
t FueMr. * 

t Ibis is a good specimen of ihs style of philosophising, in our author’s 
day ; and we wonder less at the visiinif of alchymists and transmuterv, when 
we find such stuff proceed Irom such a man as Jean Rcy. 
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havingf the cause of these motions in themselves, they may, so 
far, be called violent ; but Uiat this violence is gentle, and noaise 
ruinous. Thus, the motion of the orbits of the planets* ftom 
east to west, having its cause in a higher heaven, is called by 
all violent, without,^ however, its doing them any mjnry. More- 
over, they who argue thus condemn themsdves, since they ^re 
compelled to admit, Uiat not only the motion of water and air, 
but their very abiding places, are hdd by violence:— that of the 
latter, under fire, and that of the former, above earth. 

Having thus vanished levity, and its upward motion, from all 
the boundaries of nature, we aver anew, that the elements of air 
and fire, which alone come into the dispute, are endowed with 
gravity. 

\To be conttnuedL] 


Art. X. Remarks oh the Deptewon of Mercury in Glass 
Tuhes. In a Letter to the Editor. 

>Sia, 

Entertaining, as I imfeignedly do, the profoundest respect 
for the analytical talents of Mr. Ivory, and admitting most 
readily, that he has contributed, more than any person now 
living, to advance the. reputation of this country, among our 
cotemporarics abroad, with regard to abstract mathenmtics, 
I am almost surprised at my own temerity in taking np, as 
one of the fraternity of anonymous writers, the gauntlet, whidi 
he has thrown down, in silent contempt, at the feet of «»e of 
my bretliren, who is also a fellow-labourer of his own, in the 
Supplement of the Encyclopc^tm Britamuea. 

The elaborate spccnlatiors of his unfortunate co-operator, 
the author of the article on Conrsioir, who bad flattered him- 
self, in a sort of fool’s parar'’«c, that he had obtained a glance, 
“ like a flash of lightning,’' into the intimate constitution of 
matter, so as even to form a rough estimate of the mag^nitude 

* " Lniieux dei PtaetU..’’ Su Milton, 

“ Moon, that now mcet’iit the orient ran, now flyM 
With the fixed stars, fixed in then «>/« that fly j” 
and the generality of the philosophers of that day .- ■ 

G2 
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of its elementaiy particles; these clay-dreams, as they appear 
to |Ir. Irory, are despatched in so summary a way, that no 
room is left for dispute respecting them, under {he sweeping 
operation of the general remarh, that, “ if the truth it to he 
Uldf it may be affirmed, that reckonug back from the present 
time to the speculations of the Florentine academicians, the 
formula of Liqplace, and the remark of Professor Leslie, re- 
lating to the lateral force, are the only approaiAet that have 
been made to a sound phytical account of the phenomena.” 

Certainly, the truth is to Be toli, and the truth only; hut 
upon a question of u physical nature, it may he presumed, that 
other pel sons may think their own amjectures as good as 
Mr. Ivory's; and since he has not stated any reasons foi le- 
jectiqg the opinions of his predecessor, it would he useless to 
enter into any argument on this part of the subject 

But where a mathematical computation is conremed, Mr. 
Ivory’s authority is far too high to bo rejected without exami- 
nation; and I had no doubt whatever, at fiist sight, that hi>. 
** Ihble of the depression of mercury in glass tubes,” was, as he 
asserts, so caieftdiy calculated, that all the numbers might “ be 
reckoned exact, with the uncertainty of one unit in the last place 
of figures,” and I cofned his numbers at once into the table of 
the former article, with the impression, that it ought to hide 
its diminished head before them, taking it for granted, tliat 
Mir. Ivory would not have made an assertion so positive, and 
so derogatory to the labours of another, without having fiilly 
assured himself of its perfect accuracy: but n little further 
examination convinced me, that I had been too much in- 
flnenced, in this admission, by the authority of a great name, 
and too much dazded, by tlic brilliant display of logarithms and 
exponentials, exhibited in the article fLcins. 

The general equations employed in both methods are the 
same ; the quantities derived from experiment arc not materially 
dificrent ; and even the results of the two tables agree within 
the limits of the errors of observation in single cases ; so that 
Mr. Ivory will not be disposed to deny, that the series of die 
article Counsiov is peifecdy true, as far as it is sufficiently 
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convergent ; and its want of convergence in extreme cases might 
be easily remedied, if it were necesMiiy* by netuiB of Taylor’s 
theorem ; But its convmgence is already abundantly su£5cihnt 
to prove, that, in some instances, Mr. Ivory’s numbers are er- 
roneous, atul not to the amount of “ one unit in the last place 
of figures" only, but to iumty times that amount, or to two 
units in the tost place but one. 

The depression m a tube of six-tenths of an inch in diameter, 
for example, is made .00443, while in the article Cobesion it 
stands cither .00416, or .00413, according to the different bases 
assumed from experiment. Now the scries, computed for this 
case (P.221), becomes .75 = .7160 + .0254 + .0060 + [.0026], 
the last term only being added from considering the ratios of 
the preceding ; and it will appear upon examining the formation 
of the co-efficients, that the first two numbers arc determined 
with perfect precision, and the third with a very small degree 
of uncertainly ; so titat the sum of the parts depending on 
bluet demonsUation amounts to .7160 + .0254 + .0050= .7464, 
differing from the whole supposed sum by 5 Jo only; and it 
we omitted altogether Ibis undemonstrated part, we should 
have, instead of .00416, about .00418, for the utmost possible 
value of the depression in this case. Indeed, the first term of 
the ultimate scries alone afibrds a more correct result than the 
whole of Mr. Ivory’s approximation. 

It seems, therefore, manifest, either that Mr. Ivory has neg- 
lected in his formulas some terms which ought to have been 
comprehended, or tliat some numerical error has occurred in 
011 c of the two computations. But considering that the tables 
difi'er throughout from each other in a regular manner, the 
divcisity can scarcely have arisen from any blunder of this 
kind ; and it ivinuiiis for Mr. Ivory, if he think jiroper, to ac- 
count in some otlicr way for the paiadox. 

I am. Sir, 

Your very obedient servant, 

S. IJ. L. 


Londou, Dii.'M, 1820. 



Akt.'XI.'— ilieKhoMi/ 06§ervatioM re^pacHt^ the Oii 

QueOtoH, hy Samvbi. PaBIcbs, F.L.S./Ae* 

✓ * 

Deak Sir, March 12fA, 1821. 

> A woRxJuB jiut appearad which purports to be Remarks on 
a paper of mias in the last number of your Journal, entitled, 
OAasroofnms on (he Ckemeal Part of the Evidence given upon 
Ae late Triei gf the AeUon brought by Messrs. Severn, King, 
and Co. againat the Inyaerial Insurance Company, and as this 
volume contains many inaccuracies and mis-statements, I think 
it necessary to trouble you with some observations upon it. I 
am sorry to occupy any of your valuable pages with matter of 
tiiis sort : but when you see the nature of the charges wliich 
have been adduced, I am sure that you will not wonder at my 
desire to refute them. 

I am, Dear 1^, 

Yours, &c. 

To W. T. Bravdb, Esq. Sahuel Parkes. 


Ek Aino dare lucem. 


Horace. 


The volume in question has the advantage of being the com- 
luned effiwt of six Gtentlemcn, whose names are, in some mea- 
sure, already known to the public. They are of very different 
dasses in society — some are professional — some commercial, 
and others purely scientific — but they nil appeared in the Court 
of Common Pleas at Guildhall, as witnesses for tlic Insurance 
Oflices. For the sake of brevity, therefore, and to avoid any 
personalia, I shall call tiiem the Associated Witnessi's. 
Solicitous, however, not to occupy more room in the Journal 
gf Sdenee, laterature, and the Arts, than will be absolutely ne- 
cessary, I shall use all possible despatch with the book ; and shall 
pay no regard to the respective writers individually, but shall di- 
rect my attention to one object — that of correcting the misrepre- 
sentations which their book contains. Confining myself, tliere- 
fore, to this line of reply, so far as it is consistent with the desiu 
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ivhicli J li^ve of unravelling the mystery in which ihcbe Asso- 
ciatea have endeavoured to involve the whole of the investiga- 
tions rcsjiccting the conQagration at Messrs. Sevenii King, and 
Go's., I proceed to enter upon tlic task which now lies before 
me. 

In conformity with this determination, 1 atn deairoifs, in the 
first place, to direct the attention of those who may possess this 
publication to what the aiiUiors of it say at pages 4 and 5, 
respecting tlie mixture of recent oil with oil that had been 
boiled, and from which it is argued that 1 have iotentionully 
suppressed a fact of great importance to their case. However, 
as the passage is garbled by these writers, 1 think it is neces- 
sary to quote it ent'ro, as it was delivered hy >\ilkinson from 
rhi witness-box at Guildhall, lie was speaking of the addition 
of recent oil to oil that liad been boiled, and he expressed him- 
self thus: — “ It was to ciidctivoiir to know, for Mr. Taylor 
wished to know, wln'lher a certain quanlity of cuiumou oil, 
mixed With th.il oil w hich had been boiled, would pi oduce iii- 
ilaminalile vapoiii at a low temperature V 

The obvious' leply to this is, could there liavc been any legi- 
timate or fair leason either fur boiling the oil, or for mixing 
diflcicnt oils? AVas it not to be cxjiceted that liberal mid dis- 
passionate men would have endeavoured to assiinilalc their 
« xpi'iimciits as iniich as ]»ossible to the Operation at the sugar- 
house — and, iiistiiid of r.iekiug tliiir itigeuiiity to discover some 
mixture, or some tuodns opvriwdfy that would produce dangerous 
results, and give iiinaiiiiiiable vapour at a low heat, would have 
(‘onfined theii atleiitimi \o experiments on oil similar to that 
which had been used by Messrs. Sc'vern and Co., and at similar 
temperatures, and with an apparatus which approximated as 
nearly us possible to the one which they supposed had occa- 
sioned the conflagration. 

Tills is not my opinion only, hut it is the general feeling of 
die public — and I believe it was the eonsciotisucss of this which 
occasioned thi fuimation of this very singular Aswiatwn ; amt 


* Ml. (I'liiicvN \iijU>1 Ki|it.rt ot the 'liiti. I'.Ui J li< 
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that it was the hope of giving a different inprenion pub- 
lic mind, irfaieh induced these Associates to print their Remarks 
in a chei^ form, suitable for circulatiim among the Community 
at larger rather than to address the Chemkal Public, as 1 had 
done m a respectable adentific Joaraal. Their attempt, how- 
ever, will prove abortive, and ere long the whole of the theory 
which their book was designed to support, will pass away, and 
be lost in forgetfhlness : 

Teoiu» fugit ceu fuiuiis in auras.' Virgil. 

But to proceed — at paged, it is remarked, “When Mr. 
Parkes’ object is to disprove Wilkin8on*s evidence, by a com- 
parison with Mr. Faraday's, be suppresses the importani fact, 
that the oil used by Mr. Faraday was new, and Mr. Parker is 
perfectly aware, that to this difference in the state of the oil, the 
witnesses for the defendante ascribe much importance." Again, 
in observing upon what I say at page 342, of the Journal, they 
remark, “ this is the second occasion on which Mr. Parkes con- 
founds the properties of recent oil, and that which has under- 
gone (^ange by long exposure to heat; thus attempting to dis- 
credit the results detailed, by suppressing the very material 
dreumstance, that the oil was not fresh, as that was with which 
he compares it.” 

To this I reply, that 1 deny the charge of having intentionally 
“ suppressed on important feet and I am sure that those who 
witnessed the evidence on both sides of the question will see 
that I had no reason to wish to suppress a single aigument, or 
a single experiment, that had been adduced in vindication of 
the theory of those who had been labouring to induce the In- 
surance 0£Eces not to satisfy tlie legal claims of Messrs. Severn, 
King, and Co. Aware of the anomalous and unsightly appeai- 
ance of the edifice they were attempting to erect, and knowing 
the unsoundiiess of its foundation, I could not possibly have 
-any desire of concealing from die public the nature of the 
materials which they were employing in its fabrication. I shall 
reserve, however, some other observ.itiuns on this ch.trge of 
“ suppression" to be offered hereafter ; and 1 am in no appro- 
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hension of forgetting this promise, for I have noticed, as far as 
I have proceeded in the book, that what one of these associates 
asserts, the'others repeat*. 

The diarge of having ** attempted to dkeredit the detail of 
resnlts” I also deny, for I had no interest in atteknptnig any 
thing tint the exposure of sophistry and the establishment of 
troth. And it was not likely that I should expatiate on the dif- 
ference between old and new oil, when my own experiments 
had convinced me, that all which had been said upon this part 
of the subject amounted to nothing. Mr. Dalton and Dr. 
Thomson positively proved in court, that the continued heat> 
ing of whale-oil produces no such change. “ I have made 
several experiments," said Mr. Dalton, on that subject, and 
there is scarcely any difference between the two, as far as con- 
ecins the production of inflammable vapourf." And when Dr. 
Thomson was examined by the Soliciton-General to dte sasM 
point, he stated that ‘‘ he had kept a quantity of whale-oil con- 
st .intly at the temperature of 350° or 360° for six weeks, and 
lh.it tliis produced no change, except rimt the colour of tiw 
oil became darker, and its consistence, when cold, greater. But 
that the property of the oil, as far as relates to the production 
of inflammable vapour, had not undergone the least alteration 
Other gentlemen, {lossessing considerable chemical knowledge, 
and of unimpeachable reputation, oflbred die same opiaioa; 
and yet these co-partners, without adducing one solitary tMW 
experiment, still persist in endeavouring to persuade the pub- 
lic, that the meie heating and cooling of a mass of whale-oil, 
day by day, for three months, wiU so far change its nature, as 
to render it capable of giving out, at a low temperature, such a 
quantity of inflammable vapour as would endanger die Sidhty-Of 
the building in which it was placed. A theory of this kind, if 


* By many strokvh that norke is done, 

Whii h cdiiuol be |ierionned by oiK.’’-.^MriTHEar’ EnauiMk. 

t Mr. Gainey's Rciiort uf the Trial vermu the FhoDix Insurance Office, 
IMgc 172. 
t Ibid. 1 m.>. 
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it could be established, vonld render such effectual service to 
die cause which these acalous Associates have undsrtakea to 
support, that I shall not be at all surprised to find diese smd- 
nenta echoed and ra*echoed in various parts of the book, among 
die other numerous rqietitions wludi have been employed to 
swell its sise, and increase its extrinsic importance. However 
this may be, I shall not think it necessary to say another word 
to refute that unfounded and unfortunate speculation. 

Respecting my observations on the expulsion of the oil from 
the vessel in W'hitecross-stroet, they remark, “ Mr. Parkes 
cannot be so ignorant of the effects produced by the formation 
of vapour in a viscid fluid by tbullitiou, as not to know, that 
the fluid itself may be carried over widi the vapour.'* All 1 need 
say upon this is, that I leave them to form tlieir own opiuiou ; 
and, without attaching much value to that opinion, 1 usbure 
them, without hesitation, that 1 feel no shame in being charged 
with ignorance from any quarter, especially as no indi\iduul 
can know everything on any one subject that can be mcntioucd ; 
and the longer I live the oftener do I sec occasion to deplore in> 
ignorance of many subjects which I am desirous of iuvesti* 
gating: but ^is 1 do know, that if they had charged the vesstd 
in Whitecross-street with a quantity of oil that bore die same 
proportion to the size of their vessel, as die oil at the sugai* 
bouse did to the uze of diat vessel, there would have lieeu no 
spouting up of the oil, however fierce the fire had been dial was 
put under it ; but the oil would have expanded gradually and 
without disturbance, and the oleaginous and aqueous vapours 
would have passed off quiedy through die tube as fast as dioy 
were generated. This may be considered as my reply to llicir 
exulting statements on the spouting up of the oil, whicli they 
refer to, not only at pages 5 and 6, but also at pages II, l‘i, 
39, 42, 47, and 50. 

Do these gendemen imagine that, if we had wished to have 
created an alarm, we could not have summoned our friends 
around us, and have filled our oil vessel in such a iiiaiiucr as 
to have had a sort of irregular fountain" ulao; and “ tin 
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and the concuaBions,” m well as " the tapulBioa of the 
oil/' and " the striking of the edling/’ which dieBe aHociatcs 
hare all so serioasly described. ThiSt however, was not our 
intention ; our olgect was to assimilaite ottr apparatus to that 
which had been constructed by Mr. ‘Wilson, the ingenhMiB in- 
ventor of this most important mode of bcdling sugar, and other 
inflammable substances, by means of heated oil ; and to con- 
fine ourselves to such experiments as we thought calculated to 
discover whether the danger which these Associates had attri- 
buted to such an operation did really exist or not. It was to 
this olject that the experiments of all the gentlemen who had 
been engaged by Slessrs. Severn, King, and Co. were directed, 
and I congratulate them as well as myself, and even these Asso- 
ciates, that our labours have been crowned with trium phan t 
success. I say triumphant, because I feel, and I think every 
good man must feel, that he has cause for triumph whenever he 
can reflect that he has been instrumental iu extricating a fdlow- 
creature from a situation in whidi he could contemplate nothing 
less than a cousidcrabic diminution of his fortune, and the con- 
sequent destruction of many of his leptimale prospects of mde- 
pcndence and comfort. 

Again, “ As Mr. Parkes cannot conceive how the expansion 
of an elastic fluid can expel a common fluid from a boiler, it is 
very natural to find him Uius attributing extreme violence to ex- 
pansion,— an operation which, espedally in a fluid, is aS' gra- 
dual and regular as can be imagiued.” Nowhere have I said, 
or even intimated, that tlie usual expansion of oil by heat is a 
violent operation ; and I do not conceive that there is one indi- 
vidual among these six Associates that would so far risque his 
reputation as to make a direct assertion that I had. But, as 
their book might be expected to be seen by many persons who 
have no opportunity of reading this Journal, I do not at all 
wonder that they were unable to resist the opportunity which 
my commentary upon their oil-fountains had afibrded them of 
taking an unfair advantage ; in return for my having had the 
temerity to espouse an opposite side on a great public chemical 
question. 
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1 koow, as vail as th^i dwt oUi if allowed to expand fraely 
in fa open vessel, would exhibit none of the faaifiil phenomena 
wliidi they have described ; but when confined in a Vessel with 
no orifice except that,iof a small tube, and in sncb a quantity, 
as nhea expanded by heat wwld be more than suffioient to fill 
the vqisel, then the liquor not getting vent so fast as the fire 
preduoea the eq[>aDaion, it would act like a syringe, aud the oil 
would be forcibly expelled fiom the mouth of the tube. If the 
heat of the fire were intermitting, this expulsion would be inter- 
mittiug also, and we should then have all tlic spoutings and the 
dashings against the ceiling, from the circumstance of the ex- 
pansion alone. Did these gentlemen never sec the water dart 
suddenly out of the spout of a tea-kettle from expansion, and 
thia before the water had acquired a boiling heat^ 

But even were there two or three inches of vacancy in the 
vessel (end there could not have been more, even by their own 
ahewing*,*for they say they put in twenty-four galloub, which 
we know would be expanded by heat to iwenty-uiuc galious), 
this vacuity would be filled with vaponi, in consequence of the 
Iwge -quantity of water which is always formed in oil at a high 
temperature ; and this being generated faster than it could be 
carried off by the tube, would press with a force on the surface 
of the oil, that would be sufficient to produce all tlie effects 
which they have related. 

Bespectipg my notice of the term “ silent explosion," they 
have made the following observations : “ In the Rudmeuts oj 
Ckmatiy, p. il5, Mr. Parkes tells us, that prussic acid has 
a ssoeet taste ; and there is even reason lo suppose, tliat he is 
aetaelly a believer in explosions without noise, for in page 
of the Chemiaal Catechism, he defines detouatiou to be an ex- 
plosion wfrk noise, which manifestly implies tliat, in his opi- 
nion, noise is not necessary to explosion. Now, in all fair- 
nqss, I think Mr. Parkes must allow, that he who describes 

* They have made two lalculations as to the quantity of oil which tliclr 
vessal would hold, tax., one at page 44, aud the otiicr at iwgo .St of their 
book. /Vud though they are calcu at>m<i which any srli«ul-iH,y could have 
made, '•••ey aie fMith erroneous. 
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acids as beini^ sweet, and detonations to be' explosions with 
noise, eattnot reasonably eemure die term * silent explosion’ 
as an absu^ity.” From the length of this passagei it will be 
most convenient to divide it into two, and pay my respeets to 
each of them separately. It may however be’iibierrel in 
passing, that it was matter of sorprise to me that these Abso^ 
ciates did not fix upon some real error in a workdflee tike Cke- 
mkstd Catechim, but were obhged to go also to a little school 
book, printed eleven years ago, to find a blot (and this is no blot) 
to exhibit to general notice. What can this be attributed to, but 
to tlieir impatient and eager anidety to lose no time in present* 
ing their volume to the public ? 

Mr. Parkes tells us that prussic acid has a sweet taste; 
and what of that ? The gmt Scheele, who made the first im- 
portant discoveries on prussic acid, called it sweet; and at the 
time when the BudimetUtofChernktry were printed, in die year 
1 809, every chemical writer of any note, called it sweet A few 
\olnine8 taken from the shelves of my library, as they acci* 
dentally occur, will prove this to the satisfaction of any indi- 
vidual who may entertain doubts on the snlgect ** Prussic 
acid has a strong odour, its taste is sweetish and pungent”— 
Dr. Murray’s System of Chemistry, Vol. IV. p. 713, 2d edition. 
“ Its taste, which at first is sweetish, soon becomes acrid, ” 
(Sr. — Fourcroy, Vol. IK. p. 127, En^sh translation. ” Prussic 
acid is a colourless liquid ; its taste is sweetish,” Oootor 
Thomson’s System of Chemistry, second edition, Vol. H. 
p. 183. “ This acid has a sweet taste.”— BoHiIZm Lagfomye, 
English translation, Vol. II. p. 356. The pmssic acid has a 
sweetish taste, and a smell resembling that of bitter almondsi** 
Doctor Henry’s Epitome of Chemistry, 4di edition, ’p. 806. 

The prussic acid has a sweetish and acrid taste.”— Aikin's 
Chemical Dietionary, Vol. II. p. 2.54. 

Again, in all fairness, I think Mr. Parkeo most allow, that 
he who dcscrihcs acids as being sweet, cannot reasonably cen- 
sure tlic term, &c. This statement, though said to be made 

in all fsurncbs," is surely any thing but f<ur, and 1 must Kmic 
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it to those who I may undenUmd the subject, and are, at the 
same time, well acquainted with the attainments of the As- 
sociates, whether it arises from ignorance or design. Ao* 
cording to them, any one who is not acquainted with chemistry, 
would imagine that all acids must necessarily taUe sour; 
whereas, it is well known, that the molybdic, Uic tungstic, the 
uric, and some other acids are tameless. 

For the other part of the cha^ respecting explosions, a very 
few words will suffice. “ There is reason to suppose," say 
they, *' that Mr. Parkes is actually a believer in explosions 
without noise, for in pi^ 570 of the Chemical CatecUsm, he 
defines detonation to be an explosion with noise, whicli mani- 
festly implies that, in his opinion, noise is not necessary to ex- 
plosion.” Not quite so manifest, for though I am aware th.it 
there may be much sound with little sense*, I am still of 
opinion, that noise of some kind must always accompany ex- 
plosion. To consider my expression, " explosion with noise," 
to be equally incorrect with that of " silent explosion," is to 
confound that which, according to their own notion, is a meie 
redundancy, with that which is a direct absurdity ; but if these 
Associates had been acquainted with the etymology of the words 
explosion and detonation, they would surely not have hazarded 
so ridiculous an observation. Explosion is evidently derived 
firom the Latin word explodo, and this was funned from ex and 
plaado. With the Latins, plaudo meant “ to make a noise by 
dapping, to clap in token of applause," as at the close of an 
entertainment ; and consequently exphdo meant “ to drive nut 
with dapping of hands, to hiss ofl* the stage." Agreeably to 
this, Dr. Johnson explains our English word, explode, to 
** to drive oat with some noise of contempt," and explosion to be 
the act of driving out." Our great poet gives the word a 
similar explanation, and without meaning any invidious appli- 


■ BuUatii mihi nngii, 

« PsgiuaturEescdt, dare pondus idoneafumo. " 

PruMii' 
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<iatioB of the sentiment It contains, I may be allowed to quote 
tbe passage m illustration of my definition : 

4 

“ ■■ -Thus was the applauie th<7 meant 

Turn’d to expMing hiss, triumph to shame. 

Cast on themselves from their owu mouths-’* MiltoN. 

From these various authorities, we may surely be justified iu 
considering explosion to signify a hissing, or an inferior kind of 
noise ; whereas, detonation means noise of a more violent kind, 
wliich will appear by turning to its primiUve, dcUmo, which 
means, according to Ainsworth, to thunder mightily.*’ I, 
therefore, contend, that tlic explanation which 1 have given of 
DETONATION ill the vocabulaty of the Chemical Catechkm, as 
“ an explosion with noise,*’ is the true definition. 

As to the cinuirastance, whether the pipe in their experi- 
ment vessel dipped into the oil or not, it appeared to me 
very btrauge that they should, when examined in court, have 
acknowledged their ignorance of so important a fact; but 
as I had noticed Uie circumstance, I ought, perhaps, to 
have noticed the manner in which Wilkinson explained the 
matter. 

In commenting upon a passage of mine, in which 1 express a 
wish that the gentlemen who instituted the public experiment, 
as it has been called, would investigate the matter thoroughly 
fur tbe credit of us all ; diesc Associates write thus : — Who 
would not suppose from this passage, that the gentlemen to 
whom Mr. Parkes alludes wore less anxious tlian himself for 
such investigation as he appears to wish for ?’* 

In answer to this, I have no hesitation in saying, that 1 be- 
lieve some of the gentlemen who were engaged for the Insurance 
Companies, were anxious to investigate tlie subject, aad that if 
t hey had had the conducting of tlic experiments, they would not 
only have discovered the truth, but would candidly have 
avowed it. But when I examine Uie volume which has been 
put forth, and perceive that the writers have not adduced one 
new experiment, iior have taken die least pains to explain to 
the public how they came to conclusions so diametrically oppo- 
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dtttAfAam 'Khieh hate been avowed by 4he gentlemen with 
ithom 1 act, |>ceiinot believe that iheae Aneoiaileef uow that 
they find the facts are against them, are desirovt that the 
mimner in which thdr mrperiments were conducted should be 
mvestigetgd. 

One of them, however, at page 10, thus proceeds: ** I 
tbfaUc,** eaye he, it will excite something more than the sur- 
prise of the reader when I assert that Mr. Parkes, and others 
on the same side of the question, were repeatedly invited, 
and did as repcaledly refuse to make experiments in common 
fbr the rrcditof us ail.” He adds, “ it remains, therefoie, for 
Mr. Parkes to shew; why he refused the repealed iiivitaiions 
which they sent him,” Sec. 

I know not what these Asbociates may think, but it is luy 
opinion, that they will not acquire much credit for having ad- 
verted to this circumatance ; and I shall wonder if it does not 

excite not only the surprise," but the indignation of the 
reader, when I tdll him, that they know well as I do 
why " Mr. Parkes, and others op the same side of the 
question,” did not attend to witness their experiments; 
and if it had snited their purpose, tliey would not have with- 
held that information from the public. Tliey have tbonglit fit, 
however, in order to impute to us bad molives, to complain 
that we wonld not meet them, and yet have not had (he candour 
to discloBe the reasons whidi we gave for not complying with 
dieir bvitatioas. 

Ihe fhets are these; the solicitors for tlic defendants in- 
vited two persons on bdialf of Messrs. Severn and Co. to meet 
ttpo others, chosen albo by themselvcb, to make joint exjicii- 
meBts. The reasons for not acceding to this proposal were, 
amOhg others, as folios^ : 

1st. Because all the diemists for the {ilaintifis were not in- 
vited, and we did not see why we alone should be expected to 
witness a seiies of experiments, to be detailed by us in court, 
and thus take upon ourselves a responsibility which we con- 
ceived ought to be shared alike by all. 

2d. Because of the impossibility of giving our personal at- 
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teotion to the management of oiperioteatt to be condncted at« 
distnooe from our own laboratoriea, winoli would requiK MTenl 
week* for tbmr completion. 

3d. Becaiue, wlicu thia propoaal waa oflbmd, we had made 
a number of experiments ourselrea, and these were anfficienC to 
satisfy us that no danger arose from the oil apparatus ; and, 
tberefote, as the question in our minds admitted of no doubt, 
we fiilt no ioclination to waste our time in witnessing any ex* 
perimcnts which the opposite chemists might think fit to in* 
stitute. And above all, ^ 

4th. Because no results which we could possibly have wit* 
nussed at their place, in opposition to the evidence of our own 
senses, could have overturned, or even shaken out confidence 
in, those which had been obtained by our own apparutus~-by 
our own oil— and in our own laboratories. 

When several months had elapsed, another invitation was 
sent to some of the gentlemen consulted by the plaintiffs to meet 
several gentlemen at Bromley, on the part of the defendants, 
** for the purpose of ascertaining results from oil which had 
then been under the process of heating for a considerable time 
past” When I received this invitation 1 felt inclined to accede 
to the proposal, and I wrote to the defendant's solicitors to say 
that I would attend; but when I found that several of the 
chemical gentlemen w bo were act ing for Messrs. Severn and Co., 
were of opinion that it would be absurd and useless to go to 
witness the Intlei end of a lung experiment, and become a par^ 
toaprot'e<^''^hich had been commenced, and for a long time 
conducted Hiu,jat our supeniileudcnce or control, I thought it 
necessary to decline the invitation. And I was more especially 
induced to come to this determination, when I learned that some 
of my chemical friends considered these invitations as pgrt of a 
dexterous piece of management, by which it would have been 
attempted on the day of trial to shew, that these experiments 
were in fact ours, and thus have added weight to them with 
the court and jury, by an appearance of our having sanctioned 
the way in which they were conducted. So much for this accuse* 
UOB, which is urged and re-urged in rartpus parts of the book. 
V01..XI.' H 
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'Lnt next diK^ which Aeso Awoetttet have thought proper 
>|Oiii(|tke » respecting Wilkinson's erideneei for that I professed 
tt> have ** gone tiuough the whole with great csio and to have 
eoUected the prioc^ points into one view,” and yet have neg- 
lected to codnitentt upon his last experiment which they con- 
sider the Botost important of aU. They say that I have “ not 
scrupled to conceal this experiment" that *' Mr. Parkesi aware 
the importance of tliis pmson's evidence, has not scruided so 
to garble and curtail it, as to render it a more easy task for him 
afterwards- to dispose of the evidence of the scientific gen- 
tlemen who followed" — > that ** I have entirely omitted his, 
(Wilkinson's) account of the only experiment that was witnessed 
by the several scientific gentlemen who attended in behalf of 
the defendants, and that this was purposely omitted,” — that I 
have wilfully misquoted his words, in order to g^ve a different 
meaning to what was intended," — and that I have given “ no 
description of the experiments at all, and cannot even under- 
stand them." 

To all this I rq>ly, Can any candid and ingenuous person 
suppose that 1 should, without being publicly called upon, have 
undertaken to give a correct account of the chemical evidence 
that was adduced on this important trial, and then have entered 
upon the task with a determination to conceal some parts, to 
garUe and curtail others, and to misrepresent and pervert what 
had been adduced by the defendants’ witnesses, for the purpose 
of malting a false impression upon the public ? it likely that 
any man of common understanding, even if ’ destitute 

of all good principle, could act thus ? and wL'"*^ iCis considered 
that, the experiments which I had made were corroborated by so 
many respectable and scientific gentlemen, and that a most iu- 
telligant jury had paid the highest possible compliment to our 
testimony by giving a verdict for the plaintifis, I am sure it will 
not be believed that I could possibly have had any motive 
powerful enough to mduce me to misrepresent a single circum- 
stance respecting either the one party or the other. 

In abiidgmg Mr. Gurney's report of the trial, which occupies 
248 closely printed pages of royal octavo, I was obliged to study 
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d)* BtmMt brevity to pwveQt my paper from mtaUing beyond 
die Kmits to which it wai neceaiaiy to coaidof it; m order to 
render it admieiibie in tliis Journal t and when 1 read over the 
report of 'Wilkiaeon'a evidence, 1 did not think that hie iooeoat 
of hie latt experiment, after what I had aaid of the fomer, re- 
qnited any notice whatever, nor can I, on re^rueing it, perceire 
diat 1 ought to have attached any importance to h. 'fheee ae- 
aociatea, however, now please to say, that this was " the only 
experiment that was witnessed by the several scientific gentje- 
nien who attended in behalf of the defendants but how could 
1 possibly know this ; not a word is said by the witness when 
relating tlie experiment, that any gentlemen were present; 
whereas when givmg an account of the other two experimenlB 
that he was employed to conduct, he tells ns that gentlemen 
were picsent and mentions their names. He says diat for his 
last experiment, twenty-four gallons of oil were put in, and that 
** it was upon tliat oil that the gentlemen met afterwards to 
make experiments but how could I tell that this was the exact 
quantity of oil that was in operation when ** the jerks, the con- 
cussions and the spouting of the oiT occurred. For, as the 
same witness had told us that in one experiment he operated 
upon thirty-three gallons of oil, it was natural for me to sup- 
pose that this was the quantity which had ocepsioned these phe- 
nomena; especially as the witness himself, who never hinted 
throughout the whole of his long evidence at the circumstance 
of the oil being thrown out of the boiler, had affiirded no clue by 
Xrbich we could discover any thing respecting it. 

No one surely, who has read the printed report of Wilkinson’s 
evidence, can wonder at my not attempting to waste more time 
on such a testimony : for what dependence cqn be placed opon 
a man who tells us that he procured, at the end of a ^p|l|p, iq- 
flammable vapour from whale oil heated only to 9fi0^, aqd thqt 
the vapour took fire in sadden gusts as an explosion*; a man 
who had very recently been operating upon whale oil and noting 

* Sec Mr. Guram’s report of the first trial, p. 146. Acconfiof to mjr 
espenmeats oil vapour n not inflammable at the end of a tube, uulaas the 
oil be heated to the temperature of abeutfiOO* fif Fahroaheit. S. P. 

H2 
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‘down the tenpdrature of thnt oil day by day, and yet did not 
iaw>wwhefl>er his thennomster was graduated to 70(P or 000°*— 
who doubted wbether it was open at top or closet— and *ho 
had measursd thiity^three gallons of fiah oil into an iron Teisel 
irfatch, aceoidtttg to his own sbewmg would not hold more than 
diirty'>flve gallons, and had contrived to keep the ml untkin tku 
vestet for five or six days, though it was generally keptat atem- 
perature of 400**; aud every one who has made experiments 
on the expansion of oil, must know that thirty-three gallons of 
whale oil measured at the usual temperature of the atmosphere 
in the month of February (say from 40° to 60°) would, when 
brought to the temperature of 400°, have measured thirty-nmr 
gallons. Thus it seems that this Mr. Samuel Wilkinson, by 
some wonderful “ dexterity* whu‘h 1 am not acquainted with, 
contrived to keep thirty-nine gallons of oil in a vessel of the 
capacity of thirty-five gallons. — ^This Mr. Samuel Wilkinson 
was the operator in chief : — ^the man of whose accuracy they so 
proudly boast, ** who has been long accustomed,* they say, “ to 
the preparation of various chemical pioducts, and such as de- 
mand attention and dexterity {.* Who ** has been in the habit 
of managing chemical processes of the most delicate kind;* 
and whom they aflirm ** they will challenge against Mi. 
Parkes himself for manipulation in experiment^.* — And well 
they may ! 

Something also might bu said of Mr. Wilkinson's assistant, 
in conducting these experiments, for he likewise must have his 
assistank This man, who acknowledged that he “ had never 
been employed upon a process of this sort before," as he " had 
been at sea most of his life-time ||," the Associates thought 
ptoper to put into the witness^ox, to support Wilkinson’s 
testimony, and when questioned by one of their own counsel, 
it ^ipeared that he did not understand what was meant by the 

* Ur. Gumay's Report of the First Tnel, p. 147. 
t In same answer, p. 147. 
t See their hook, entitled Jtemariu, Ac., p. 18. 

$ llnd. p. 6S. 

I Sec Mr. Gumpy’s Report of the First Triel, p. 157. 
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graduation of a tbermometer. I will not, however, bsnlt the 
audiora of the book, by giving a copy of hia evidence. It M 
printed entire at p. 156 of Mr. Ovn^ Aporf ^ the Fktt 
Trial, and is a perfect chemicd curiosity. 

With regard to the ihct which I stated,, at p» 34S of tbs, last 
Journal, respecting the expansion of oil, itis., that ** I 
found by direct experiment, that whale oil expands mocc than 
one-fifth in bulk, when heated from 58**. to 460V* these Asso- 
ciates have exhibited a notable degree of unfairness and want 
of cundour; inasmuch as they are desirous of casting a 
suspicion on the assertion, and yet have neither the courage to 
contradict it, nor yet the liberality to acknowledge its correct- 
ness. Hear them on this point. “ Let us suppose for a 
moment, ” say they, ** that Mr. Parkes has given a correct 
statement as to the degree of expansion wliich oil undergoes by 
heat*.” Mr. Parkes states, as already noticed, that oil, on 
being heated from 58° to 460°, expands one-fiftht.** Now, 
then, as to the quantity having nearly filled the vessel, so as 
nut to allow for its expansion, which Mr. Parkes says he finds 
to be more than one-fifth in heating from 58° to 460°I.” “ Al- 
lowing for a moment the accuracy of Mr. Parkes’ statement, 
that oil when heated expands ono-fifth in volume §.” Mr. 
Parkes assumes, that whale oil expands, 4 c. ||’* ” With respect 
to the expansion of oil, I believe that the estimate rests upon 
Mr. Piirkes* own authority, 4'c.ir.’* In the name of common 
civility, 1 would ask, what can all this mean respecting an 
assertion of so simple a nature ? Are these Associates all in- 
capable, now that their experimenter is ” absent in a remote 
part of the world," of finding other evidence t 

The next thing to which 1 shall advert is, the apparatus that 
was employed by the defendants’ chemists, for producing the 
results which they were desirous of detailing to tite Cqurt and 
Jury: and upon this question, tiie associates write thus: "Tlie 
only material diflercncc,” say they, ” between the apparatus 


* Tbc As*oriates’ Jlvmtitln, p, 6. f Ibid. p. 7- « Ibid. p. 43. 

$ Ibid, p. 47. II Ibid. p. SI. 1 1bid. p. SI. 
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tt ind thajt witii *1^ oar eaperimitoU iraia 

tiWl> 'imK ^ raiao-pto irata aot altadied to 

iftte oildMiikrV* Jkai why were they not? Let us hear whit 
the 8olicitor43eiienl eaid upot this point ** In our appar 
thtni," said he, ** wo have a pump; there was no pump in 
ttit Mark the nkportanco of duit. Will not the putap 
dqiislise the temperature t Ceitdnly. Did it never occur to 
these gentlemen, full and aboOnding with science, that die 
pomp might be a material part of this apparatus? Is it not 
diest extraordinary, that they should never have made an 
experiment with that part of the apparatus ; but it appears, as if 
by intention, they had studiously omitted itf.” 

They say, however, *' there was no other difference m theii 
ai^ratus, than the want of a pump and a sugar-pan." A more 
unfounded assertion was surely never made in any book that was 
deiSgned to direct the judgment of the public. Let us see how 
this will bear examination. They varied in nothing they say, 
hut in the want of the pomp and the sugar-pan. Had they a 
leaden pipe sixteen feet long, fixed in the top of the oil vessel, 
to carry off any vapour that might be generated ? Had they 
a chimney seventy feet highi into which their pipe was con- 
ducted, to convey away whatever might issue from that pipe, 
and thus prevent the possibility of danger ? Did their fire-place 
bear the same proportion to their boiler, as that at the sugars 
house did to theirs ? or was it of twice the sue ? Was their 
ml vessel fixed, with regard to its distance from the feel, and 
in other respects like the one at tlic sugar-house, or was it 
varied for the sake of producing different effects ^ Was there 
any similari^ between a large quantity of oil-vapour collected 
in an inverted cask, and made to burn when the water had been 
separated ftom it, and a small stream of such vapour issuing 
from a small leaden tube, sixteen feet long ; even supposing 
the oil were made hot enough to enable the vapour to rise to 
that height? 


vibe Associates* book, p. SB. 

t See Mr. Gurney’s Report of the Trial, nmat thr Pbwaia Office, p. 44S. 
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Bat thoogli tkeir ajppintu di4 MeltiaUy dUte 1i^ lU these 
nqteotii th^ aught, ii(dvitlutaDdi^^,h«*a eddA||v^^ eoa* 
doot thdr Mperiments ia e way, the moiCttcdy toftrodoeeve- 
aaks sisidar to those which would hate eoouseddtsae theiuofll 
namgemait of die appantes at the eagas^iouBe,^ 

Was this the case? No. Did theyehargethsb ofl tcsshI 
with aqaabtity of oU, that bora a proportion to it simBar to diat 
which the oil at Whitechsfel bore to the capacity of the ssMtl 
beloagiag to Messrs. Severn and Co. ? No. Did they heat the 
oil ia a way which bore any reaemblanoe to the manner ia which 
the oil at Whitechapel was heated, in the ordinary proessf of 
boiling sngar ? No. With all these variations, how conldAese 
associated witnesses come to a determination to tell the public 
that the only material difference between the two apparatns was 
in the want of the pomp and the sugar-pan 1 1 1 
Bat this is not all. When they find that the vapour, which 
rises from the oil at the temperature of 600°, willnothum; 
what do they do,— they suspend a metallic sdll-head over die 
vapour, for the purpose of condmising the water which it com- 
tains, and then they find the vapour udll bum at a temperature of 
460° *. They have still a further expedient. They are denrous 
of producing some volatile oil in court, that will be more intfam- 
mable than common whale oil. How do they proceed to attain 
this object? They pass the common oil vapour through a worm 
which is 23 feet long, and immersed in water, for the purpose of 
condensing the water, which is always combined with oil vapour 
that is produced from oil at a high temperature ; and then the 
product of the distillation is submitted to a second distillation, 
and from this a volatile and inflammable oil is procured f. 

Was this the way that dismterested and scientific men might 
have been expected to proceed, for the purpose of ascartiuidng 
whether any thing was emitted from the safety-tifbe in the oil 


^ See Mr. Gurney's Report of tlic Trial virsMS tbe Pbeenu OiAcep 
pa^29l. 
t Ibid. |ia{;c o 14. 
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▼easel at Hesara. Sevem’a» that wfa capable of prodaeing; the 
conflagratipa I Ha^ any of Meaara* Serera’a men foimad the 
intention of aetti^ their maste^ pranuaea on fire, by meana of 
the oil vapour I doubt mudi whether^ao ingenioua a mode of 
aeparating the vater it, and rendering it combiiatible, would 

have occurred to them. 

If the chemiata, engaged on the part cf the defendaota, were 
all preaent to witness these experiments, I am astonished that 
those among them, who valued their reputation more than the 
support of a favourite theory, did not at once exclaim against 
the illiberality of such a proceeding. 

Some of those gentlemen were probably not aware of the ten* 
dency of the experiments, or conceived it would be useless to 
protest against them ; and therefore they continued, — 

Th* ratanaled ilsTet to folly sot their own !” 

Although 1 have thus endeavoured to explain the diversified 
nature of the numerous deviations from the original apparatus 
which these Associates seem now so anxious to disguise, I 
should still not do justice to the subject, if I did not advert once 
more to the opinion of the Solicitor General, who spared no 
pains to make himself complete master of every point that had 
any bearing on the question at issue. When speaking, in his 
address to the jnry, of the chemists who were engaged by the 
Phoenix Insurance Office, he made use of these very remarkable 
words:— 

They seem,'* said he, “ in their experiments, stHdkmfy to 
Aane darted from this apparatus, for the purpose, in some 
other way, under some other form, in some other mode, to de- 
duce rtjsnlts and oenclusions which never could be deduced from 
the apparatus itself, which is the only subject of your inquiry. 
And, Genttemeo, knowing what I do of these individuals ; know- 
ing what I do df their intelligence and their sagacity, it does 
appear to me that this has been an mtenhonal deviation from the 
appamtoa, firom a kind of presentiment, or conviction, existing 
in thmr minds, that if they bad adhered to the apparatus in 
question, it would not have led to those conclusions they have 
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Kivi>a in evidence ; end, of edntse, notto acondnnmconidstent 
widi the wiehes and diepoeitiona df thto dufttoven*.'*’ 

Some (MF die chemiate employed by thb* inai/rance o^oea had 
the candour to ac knOvyftdge m coui^ thdt,in aelectlng' their ap- 
paratoa, they had iaienHatia^ devlattd ^m ihe model of that 
on the premUes of Mesara. Severn, and Co. 

** I anked Mr. Faraday, and I aaked Dr. Boatock,** aaid the 
Solicitor General, in hia addreaa to the jury, '* why they did not 
adhere to the apparatua? and both of them aaid, their o^'eet 
was different f." Another thing, in which they varied very 
materially, waa, that they took all poaaible paina to apply the 
heat with the ntmoat rapidity. It waa our intention," aaid 
Mr. Faraday, to heat as rapidly as po8sibIe,>-the oil waa 
heated as rapidly aa it could be done." Then says Dr. Bostoek, 
“ very much depends upon therajndi^ of the application of the 
heat." Mr. Faraday is asked, " Was it not your object to 
the oil as rapidly as it could be done?" *‘Oh, certunlyt." 
And yet these Associates tell the public, that no violent measures 
were resorted to for the soke of effecting their purpose. 

During the late trials, attempts were made," say they, ** to 
promulgate an idea that violent measures had been used to ex- 
tort the results described by those who witnessed tiieae experi- 
ments; but we must say, these insinuations were totally 
groundless^" 

Totally groundless, were they ? How then do these gentle- 
men account for the size of their fire-place, which was more than 
twice as large, in proportion, as the one at the sugarhonSeT 
Why did they fix their oil vessel as near as could well be to the 
fuel 1 and why did they use the utmost exertion '* to heat the 
oil as rapidly as possible Not to notice the artifice of Ae still- 
beed, or of the worm-tub, or of the repeated distillations of the 
oil, as these, they will say, were not vMeat measmes. 


* Hr. Garney's Beport of the Tnal, Serem MnwthePliaais OOca, 
page 441. 
t Ibiil. page 443. 
t Ibid, page 444. 

$ 'Ihe Asset latvY* Book, imge 25. 
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** C^yw^XlmtleiBeii,** laid tbe SoUcitor Oeairal, irttea 
pbon^taliia j«rj tfaa maammiffe ofi^tti vary rapid hailiqf af 
ihaoil, “ciQ yoa, Cteademao, «(mm to a eoneloaioni Vbare Ika 
properties of ipm are at stakOi on ezpariaients made by a ds> 
fortwre from the apparatui which is m use, and the substitution 
of 8nother«»-the parioas making them pursuing with leal and 
oagerness a particular <d>jact, and aadeavoaring to come to a 
conclusion, inconsistent with the practical conclusion which 
would be built upon the apparatus itself* V* And when the So* 
licitor General said to Mr. Faraday, If the size of the fire* 
{dace should exceed, in the proportion of iwo to one, that in the 
ifparatus, might it not produce very different results?” Ha 
candidly answered, ** certainlyf.” 

JSaving mentioned the name of Mr. Faraday, it is but justice 
to that gmitleman to state, that he bad the good sense and the 
virtne to resist all solicitations to become one of the party. I 
mean the party that associated for the purpose of writing this 
particular book, that was mtended, as 1 have before explained, 
to divert the current of public opinion which certain individuals 
found was setting in so powerfully against them. Whether 
other dhemists wereaolicited, I have not yet been able to learn. 

When adverting to the observations which the Sollcitoi^Uene- 
ral made upon tho variations in the apparatus, I ought not 
to have omitted what ha so forcibly expressed, respecting the 
onusaion of the long leaden tube, which was attached to the 
oibwaisel at W h i t enh a pel. ** You find,” said he, when address* 
fog she Jury, ** you find attached to that tqiparatus, a pipe 
sfofoNsyfof long. This does not come by surprise upon these 
fSntlosBBa, Upon the last trial it was pointed outy*- 4 t was 
maltnr of obaervation,<*-it was a matter of argument ;*>*much 
^wnstsaid upon the snbjact>-titcy had their attention drawn to 
it ■ how extraordinBry~nay, how miiaculons is it, then, that in 
spite of 011 their experience, the length of the pipe has been 
studiously omitted. i.” He added, “ I rest upon tint substan- 
tial part of the case, the entire deviation from that apparittus 

* Mr. Gurney'^ Report, psge 4 lb. 

t Ibid, ingc S90. t Djid. pRgi> 446. 
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iMck Jimt the tuBfieei ^oter iwy drj i*.** I lu^'oaly a few 
moM WMdi to oftr, and diea I hope I mqr diuiiia every 
eobsideration mpeotiBg^ the apparatne wMel hai been choien, 
either by the one pnr^ or the other. My Meae are hrieiy 
thelet 

Had Meam. Severn and Co., afraid to tmat to the jaoiioe of 
their eanee, aonght to gain their end by means wbidi men of 
boaonr would not^ have deigned to employ : — had they, instead 
of resting on plain facts, searched this metropolis for persons 
willing to aid a system which might make the worse appear the 
better reason ; what coarse would such a person have panned ? 
He would have procured a vessel, as unlike as possible to 
the oil-vessel in question, — ^much larger in size, with a tube four 
inches wide instead of one, and sixty feet in height in place of 
sixteen. Instead of communicating with one sugaropan, it 
woidd have communicated with six or eig^t; and with a fire- 
place so constructed, and the oil in such quantity, that it 
would have been impossible to have raised the fluid to 400*. 

Experiments under such circumstances might have been 
made. Urey might have been pompously detailed in court, and 
second-rate operators mig^t have been brought finwaid as wit- 
nesses to those experiments, and tiieir efieets :->Bnt what must 
the judge— what must the jury— vriiat must* the public, have 
said of such conduct? * Would they have termed Hlhe con- 
duct of honourable men? 

It is impossible for me to notice in the compass of a paper suit- 
able for this Journal, all the absurd statements and groouMeas 
diarges that appear in the book which the associated witnesses 
have pifolished ; but there are some parts, which have not yet 
been remarked upon, that must not be allowed to pass without 
bbservattion. Atpage 81, they say. " All the changes wUndhtaise 
{dace m the nature of whale-oil, when exposed to various tem- 
peratures, both fisT'a short time and a long one, adarit of easy 
and philosophical explanation ; and it has sot]wi8ed os, that 


W 'Hr. Gufney's Sepoft on the trial, Serem verut» the Pheems Oflice, 

page 451. 
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the ittbjeot 4iMdd hare bten |M> much oiecKred by (hoie whose 
heiiiwes k ww todurow light upon it" If the ohamges which 
they speak of, do actually take place ia oil, and If they ad- 
ialt of Mch easy and philosophical exphustion, why have they 
wot condescended to «aplam them ? Ihey know full well what 
the public eiqpeels from them ; bow extraordinaiy then is it, 
that they have not given these explanations long ago, and put 
to the blush any one who might assert, that they found them- 
selves in a deplorable difficulty, and not having courage to con- 
fess their errors, intended extricating themselves by the use 
of many words. Instead of a book of mere invective, had 
they published a volume of facts faithfully detailed, and such 
as bore properly on the question, the public would have given 
them credit for good intention, and would have been incline d 
to believe, that whatever was sdll mysterious, might possibly 
** admit of easy and philosophical explanation.*' llut they arc 
** surprised that the subject should have been so much obscured 
those whose business it was to tlirow light upon it.” 

Yes, indeed, the subject has been obscured, and it may be 
observed, by the bye, that the difference in the results of those 
experiments, wbidi were detailed by the Associates in couit, 
was of itself enough to obscure the subject ; to say nothing of 
the perplex!^ which their deviation in the construction of the 
apparatns threw into it The publiot however, know by this 
time, which party has obscured the subject. — it is eiidcnt also, 
that the Juries who tried the three se|iarate actions which were 
bMmg^by Messrs. Severn and Co., well knew — and that the 
Directors of the Globe Insurance Office well knew — as they 
not Ottly cetnpletely abandoned the idea of danger from the uil- 
appaiatha-4ke very thing which these Associates had for twelve 
months been labouring to establish, but to the otter discomfiture 
of these Associates, actually directed the counsel to declare in 
court, that they were perfectly satisfied, that this apparatus 
Imeiud the daager~aad so convinced were the Directors of 
theOkbe Fire Office respecting the question, whether these 
Associates, or the gentlemen with vriiom 1 act, bad obtamd the 
subject, that they did not thmk fit to put any one of these 
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usoeiated witnesaet into die witiieM>boz, to aikfliim a liogle 
quetti dta Od die last trial ; -although all of them mere ia eoort, 
in full expeOtation of being examined. >■ 

It may be added, that Messrs. Severn, Kingy and Co. have 
no obtcurit^ on their minds respectieg the subject; as -they 
are at this moment actually preparing to renew the *(Hl*{icocess 
on a much larger scale than it was before, and are busily en- 
gaged in constructing the apparatus for that purpose. The 
oil-vessel, more than three times as large as the former one, is 
already finished ; it has a capacity of more than one thousand 
gallohs : and the sugar-pan, which is also under operation, will 
be of dimensions fully adapted to the size of the oil-vessel* 
Such is the answer which Messrs. Severn and Co. are preparing 
to give to the declarations and opinions of these Associates, 
respecting the extreme dartger of using oil in a sugar-house, as 
delivered in court, on the 16th of December last, on the trial 
versus the Directors of the Pheenix Ofitee->ail which may be 
seen at pages 321, 34.^, 360, 354, 367, and 371, of Mr. Gurney’s 
printed Report of that trial. 

Some persona have the talent, when they find themselTes in 
a difliculty, of making broad assertions without adducing any 
proofs. Almost every page of their work wouH furnish an 
illustration. Let those, however, who may have the book, look 
at tbe following iu-itances : at page 36, is a charge of my 
having made “ partial and distorted comments,” yet not a 
single example is adduced. At page 21, is a complaint of my 
not having '* addressed the smentifie public,” without pelting 
out a more suitable path than that which I have pursued ; or 
imparting the secret by which, indqwndent of gratuitous dis- 
tribution, they have contrived to circulate their book among the 

scientific public.” At page 55, they say, “ He has so stated 
his case, as to lead his readers to draw iiilse conc^usiona; this 
may be done without saying any thmg strictly untrue, but the 
effect is as bad.” This passag^e mischievously assumes an air 
of honest indignation; but would not the ** scientific public* 
have been better satisfied, if they had taken the pains of trying 
to exhibit one or two instances of this venial mendacity ? 
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At page ji m very colwu ** vdieevev will per^ 

vert what hu beeo leid fcr the perpoee of hie ovwii e ife— t, 
nuqr expect severe eeimadversioa when he is exposed.* Ike 
tranbling which seised om oa reading this, can easier be iaa- 
gioed than deseribtd* bfot my apimbensioa subsided when 1 
fiwed that their tliNBt» instead of being pet into summary ex'* 
ecnOon, “ vanished into thin ur ;* and that the words were 
merely designed to close a paragraph 'handsooiely and without 
trouble. Had they attempted to prove all they assert, their 
booh wonld, perhaps, have distended itself to more than de- 
sirable dimensions. It was better, therefore, to registentheir 
ideu exactly as they occurred, and leave it to others to apply 
thesB. Thus as Dtydcn says : 

*' Tliay &g«itted4helr notions as thsjr fell. 

And if thsy rhymed and rattled, all was welL" 

In the same summary way do they attempt to make the 
pablic believe, that I was the editor of the report of the first 
trial, though they have no foundation whatever for their sus* 
pidons or insinuations. I was neither consalted respecting 
die printing of the report, nor had any concern whatever in 
editiagit 

In page 09, we read, ** Mr. Parkes makes me say, that I 
had finir hundred thermometers of Pastorelli; that the one 
used in the experiments was one of them.' It is not so prmted 
in the book, and if it had it would have been wrong; it 
shews how Mr. Parkes makes free with other people's words." 
To shew the nature of this exquisite quibble, read the words 
themselves, as taken down by Mr. Gurney. " Was itPasto- 
lelli's thsunesseter," ssid Mr. Scarlet— Answer, " Yes : ws 
had four hundred made by him, and I proved some of them 
ssid ■found them good for common tbermonieters 

That no opportunity of making an unfavourable impession 
mi^t be neglected, they retom to the charge, of my having in 
oourt acensed one of them of having adulterated the oil on 
wludi he operated. This is often hinted at, and in page 16, 


• Mir. Gurney's Rtport, p. IS3. 
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tiiey MqTf ** We come bow to anotlier, Bod periM^, not the 
leeueattfeordinary, ofMr.Parit^’dMigeaagWBit^feiM^e 
wjtnesiee'to ediom he wu oppoeedt Ike finttiBie he brought 
diis occmetiofii Iras b court duriog the triaL"* In reply, I 
hae« BO btention of eallbg b qaealhm the title iHaeh these 
geotlemea give themielves of amaf^ teihiessei; yet lasaat 
say, that if they had been ambitions of being considered bir 
and candid witnesses, they would have felt it to be obligatory 
upon them to have added what I said in court on this subject, 
alid also what the learned Judge said in his address to the 
eomplabant from the bench ; ** I can assure yon,” said he, 
** that to me, instead of conveymg any imputation on you, it 
was entirely the reverse ; it went only to say, in spite of human 
skill and observation, there might be a mixture in oil, but that 
no persm could be less suspected than you 

As to the sample of oil which one of these associates thouf^t 
fit to send to me in April, 1820, and the offence which bey 
have taken at my returning it, 1 would ask any impartial 
peraon whether, if he had been professionally engaged as I 
was, in a cause where 70,0002i were depending b some mea- 
sure upon the caution and prudence with which he acted, he 
would have received any sample of oil that an opponent might 
have chosen to send him, and would have undertaken to 
analyze it, and subject himself to be examined b court upon 
the result of that analysis ; or whether he would not have re- 
turned it unopened, as I did ? It will hardly be credited, but 
this frivolous complaint is made m three dififerent parts of the 
Associates’ book. 

** Laudei, Gaurc, nihil ; reprehrodis eoncts, vMsto 
Ne placeas nuUi, dam tibi nemo plieet” 

At page 63, they say what I confess did rather surprise me : 
“ Wilkbson spoke of concussions b the boiler, which_Mr.Parkes 
tells us he never witnessed ; we do not think he did. Jfis never 
perhaps, operated upon such a quantity of oil, at a temperature 
sufficient to produce them.” 


* See Mr. Gutnry’e Report of the Fust Trial, pages 907, 909, and 312. 
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This pasaaf^ lemiods me of a very in^wrtant experiment, at 
wkidk K eiiiftted in Ae moaA'of December leet; and wluch I 
thiadk, notwithitending Ae abortt ufeertion, Ae Aseociatei Aem- 
selvei win allow to exceed, boA m magniude and importanpCt 
any of Aeir experimente; beiidea ita poaaearing an advantage 
wbiebiwM^fAejirveiMiiMffiYia, Aat it was made in an appa- 
ratw exactly similar, boA in form and sise, to Ae one which 
existed at Ae sugar-houae at Ae time when Ae fire happened. 
The particulars are as follow 

On the second trial, Ae chenusts, who were examined on be- 
half of Ae'defendants, advanced a new Aeory, vis., Aat if heat 
be applied to whale oil with great rapidity, and to a high de- 
gree, results very different from what might be expected in the 
common mode of heating will be obtained. In consequence of 
Ais, it was snj^sted that it would be advisable to ascertain 
what would be Ae effect of Ae rapid heating which Aey de- 
scribed, if tried upon Ae oil in Ac large vessel at Whitechapel, 
and which had been kept heated to 340° and 380° for forty-one 
days, and for ten hours in each day. 

Accordingly, on Saturday evening, Ac 16 A of December, 
while Ae trial was pending, Mr. Dalton, Mr. Cooper, Mr. Wil- 
MNi, and I, went down to Ae sugar-house, for Ae express 
purpose of putting Ais new Aeory to Ae test of actual experi- 
ment. And in order completely to meet Aeir assertions, we did 
not li|^t the fire under Ae oil in Ac usual manner, but deter- 
mined to prepare the fire previously, Aat it might be applied to 
Ae oil as suddeiify as possible ; and vre proceeded Aus : 

At nine o’clock at night, a fire was lighted upon a black- 
smiA's hearth, which, fortunately, was situated close to Ae 
room in which Ae oil-vr ^el stood. This fire was urged by Ae 
smiA’s bellows until Ae fuel was completely lig’ited up, and 
Aen it was put at once iirom Aence into Ac fire-place, over 
which Ae oil-vessel stood ; and at Aat time Ae vessel contamed 
more Aan 100 gallons of Aat oil, which had for so long a time 
been snbinitted to Ae repeated heating already mentioned. 

While Ae fire was preparing, two long Aermometers, highly 
graduated, were fixed in Ae vessel, one of wliirli was merely 
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iinmersea in the while tha ^^r|j|piMi.ma4ejfO:';p|bdireQ^ 
upon the bptto'm of the oil and bojLh dipped utfie 

part of the vessel which was immedi^l;|; pver the dre- . j 

When every thing was thus arrfAged, Ak. popper lusdecipok 
the management of the dre ; and^ by close attention tbeietoi 
the heat was brought up as rapidly as possible ; while another 
'of our party attended to note down the increasing temperature 
of each thcrmumeler every five minutes. At similar intervals 
one or two of us attended to the leaden tube, which issued pep- 
pendicularly from the top of die oil vessel to the height of tweliy? 
loot, in order to examine the nature of die vajiour wliich issued 
from it. It is necessary to observe, that diis tube was originally 
sixteen feet long, but the end <»(' it having been aceidciitally 
injured by the workmen, we cut ofl* four feet liaforc we com- 
menced our operations. 

Ill consequence of tlic gioat fiic which was kept up, the oil 
very soon began to give out u huge quantity of vapour, die 
nature of which was evciinnied i\ei) five minutes, by the appli- 
cation of lighted candles and pieces of ignited deal ; but in no 
instance did wc iind any thing that was inflammable issuing 
(roni ilic tube ; but, on the contrary, every ignited substance • 
V. iiunc'diati ly cNtinguished. 

Wlif n the oil attaiiv^d the temperature of between 400^ and 
ihi .Miiellbecami very oireiisivc, and the vapour which 
issued fiom tlie leaden pipe was very abundant; but it was still 
iminflainmablc. 

All this lime the fire was uigcd as much as possible, and was 
so intense, that the door of the fumace uas continnaUy red- 
h(«t. Kvciy five minutes the temperatur of the oil, as iadi-^ 
calcd by the two thermometers, was noted down, and two of 
us went up staii** ki i*\:uninc tl\c safety-tube cuiniec^d with the 
oil vessel, and though vapour was constantly passing through 
it, in no instance did w^ find it inflammable, but the reverse. 

When the temperature of the oil was raised to something 
under T lyas obliged to desist from trying the inflamma* 
bility of that which issued from the lube, as the large room, 
which is fifty- fom fool by sixty feet, and nearly twelve feet 

VoL \l. 1 
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%!>« had become so fhU ^ rapour, which was so disa- 
gneable and oppresrive to the longs, that I could not breathe 
in it. It is further observable, that this experiment was made 
in a part of the newly-erected sugar-house, before any of the 
windoits had been put in, or the outer door hung; cirenm- 
stltnces which allowed of tlie escape of much of the vapour 
into the atmosphere. 

When the oil had acquired the temperature of nearly 580°, 
Mr. Dalton also was obliged to desist from carrying a light 
to the orifice of the safety tube, the sufibcating effect of the 
oil vapour was so intolerable. 

It was now found very difficult to raise the temperature, 
though the draught of the fire-place was very great, and the 
fire was made as large as possible. Still, Mr. Wilson and 
Mr. Cooper persisted in going every five minutes across the 
large room already mentioned, to apply a lighted candle or a 
lighted strip of deal to the end of the safety-pipe ; but iii none 
of these trials did these gentlemen find tltc vapour in the lea.st 
inflammable. 

During the whole of this time, the stench routiiiucd to 
increase, although the mercury in the thermometers mourned 
slowly; and when the oil was brought up to 600°, tlic two 
gentlemen last named were compelled to say, tlmt they weic 
unable to go thioughthc cloud of vapour any moie, foi 
the purpose of applying a lighted candle to tlie end of die 
tnbe. 

Being still desirous of prosecuting the experiment as far as 
possible, we had no means left but to engage two of the nicii 
who had long been inured to the Jieats and offensive smells of a 
sugar-house, whom we instructed to go witli a lantern across 
the room while wc stood on the outside of the door to witness 
their application of lighted candles to the end of the tnbe. This 
was done every five minutes, and we took care every time to 
place ourselves in such a situation that we could witness their 
ginng up to the tnbe, and applymg a light to the orifice. In erery 
trial the vapour extinguished the light, instead of being itself 
ignited by it. 
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In this waj, by dint of piinful perseTeranfee, the oil was 
bttmgfat np to the tempeiatnre of 610^ without onr having per- 
ceived tHe least sign of tha inflainmaitioa of the oil vapour. 
We were, however, now un^ the necessity of closing the ex- 
periment, in consequence of the luting which stopped the holes 
in the arched nxf of the oil vessel having cracked, and allowed 
the vapour to come into the room where the vessel stood. This 
accident occasioned such an intolerable stench in the room, 
where there was no window or second opening through whiclr it 
might have been ventilated, that no person was id>le to remain 
in it a sufficient time for keeping the fire up to the necessary 
pitch. This was attempted in several ways, but all our en- 
deavours to raise the oil beyond filO**, proved fruitless. It 
must faowcker be mentioned that when the oil had acquired the 
greatest heat which we were capable of giving it, the vapour 
that issued from it was still umnflammable, and always extin- 
guished the light when presented to it. 

It required two hours and ten minutes to bring this large body 
of oil to the temperature of 610° ; and during the latter part of 
this time the neighbouring streets were, to all appearance, full 
of vapour. The process occasioned a general astonishment 
throughout the vicinity of the sugar-house, in consequence of 
the smell, by which the inhabitants of the houses round about 
w’ere annoyed. Tlie quantity of coal consumed was somewhat 
more than five bushels. 

lliis experiment, unfortunately, was not made until all the 
evidence for the plaintiffs had been gone through, or the parti- 
culars of it would have been related in court ; as it must be con- 
sidered, by every impartial person, who has attended to the 
sulyect, to afibrd a complete answer to all the theories which 
have been brought forward to prove that the vapour, or gas, 
from the oil apparatus had set fire to the buildings in which it 
was placed. 

Thus 1 have endeavoured to reply to the principal parts of the 
work which these Associates have thought piopor to publish. 
Their book has evidently not been vrritten for the purpose of en- 

I 2 
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‘ttfe'pnbUc-—- ^otfopflfe'pnfoae of making the best 
apology they could to Messn. SeTern and Co. for the obsQurity 
in urhicli they had involved the question between thed and the 
Insurance Offices~i->-oot for ^e pupwse of making any apology 
to the Directors of the Insurance Offices for having, by means 
of foUacions experiments and illusive specttlationB, induced 
them to entail upon themselves enormous expenses in trying in 
the courts of law the validity of the claims of the insured— —not 
for the purpose of apologizing to Mr. Wilson for the pecuniary 
losses which they had occasioned to him by the unmerited odium 

which they had cast upon his Patent-invention not for the 

purpose of apologizing to the Philosophical Public for the uncer- 
tainty and temporary disgiace wluch their proceedings had cast 

upon the science of clieinical philosophy not for the purpose 

of explaiuingwby they were induced to operate with apparatus so 

totally dissimilar to the original apparatus ^nor for thepurjiose 

of detailing some cvperiments and results, until then untold, 
which had tended to iiiisluad thtnisilvis <iiid thiir eiuplojeis 
— but tliey have laboured solely with thu vain hope of in- 
juring an individual for the part he had taken to discover 
where the truth lay, and to make, that tiuth manifest to die 
public. 

Having now nearly finished what I intended, 1 earnesdy call 
upon these Associates to ask themselves seriously, whether 
they ought not to make ample apologies, and give satisfactory 
eifdanations to all parties concerned ; for I can assure them, 
the Scientific Public will require it; unless dicy can make 
such an exhibition of new, pertinent, unanswerable, and con- 
clusive experiments as will carry conviction to the miuds of 
all, that their opinions were founded in truth — and ours in 
error. 

But, if the experiments of these Associates have already 
elicited any new facts to enrich the Science of Chemistry ; — if 
their investigations have in any way tended to illustrate the 
case for which they were undertaken, the experimenters have 
been most unfortunate indeed. Like Cassandra, they have 
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rqieatedly pnphesied, «iid Ifta hv, hatre beeo fated not to be 

bdieved. 

■ 

** IVme etiun bits spent CuMUulm fiifarit 
Or^ IM Jimn non unquain ctidhalWrli.’* 


I am aware that there are but few occasiona on which 1 
ought to speak of myself in public ; but, called upon as I have 
been, I trust I may be exceed in saying, that nothing can ever 
deprive me of the satisfaction which results from the recollection 
of the successful exertions which I have made, in conjunction 
with otliers, to expose the absurdity and dangerous tendency of a 
scries of extravagant and delusive theories, which had been pro* 
mitigated for the purpose of propping an unworthy cause ; and 
which would, if either of them could have been established, 
have had the effect of depriving a company of deserving in- 
dividuals of no less a sum than sixty-three thousand pounds, 
to which they were in law and equity entitled. 

It is also no small source of gratification to me to reflect, that 
I have in some measure been instrumental in warding ofT the 
attacks which had been so lepcatedly aimed at the Patentee of 
the Oil Apparatus, and also of proving to the satisfaction of the 
public, that his process for boiling sugar and many other sub- 
stances by means of heated oil, is not only ingenious and easy 
of application, but perfectly safe and economical ; and that, in 
a variety of ways, it is likely to become one of the most useful 
inventions that has for many years past been presented by 
Philosophy to the Arts. 
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Abt. XII. PfoeeediHgt of So^ety of Lombm. 

Tat following panen haws tteo lead at' tbe table of tbe 
Royal Society siaee ne Chrif|piaa vacation. , 

J/voAaT 18, 1831.~An account of the comparison of va* 
riooa British standards of linear measure, by Captain Henry 
Xatet, F.R.S. 

da account at the urinary organs and urine of two species 
ol the genus Jiana. brJohn Davy, M.^. P.R.S. , 

J •'v>. '2 \n account of a micrometo made of rock crystal, 
byhlr.Gi.' geHollond. 

Fib. 1.'— 'fhe Bakerian lecture : on die best kind of steel and 
form of a compass needle, by Captain Henry Kater. 

Fxb. 8.~-Notice respecting a lunar volcano, by Captain 
Henry Kater. * 

Fbb. Id. — An account of observations of the eclipse of the 
sun on the 7th September, 1820, with the equatorial soctoi 
belonging to the Radclifie Obscivatory, by the Reverend Abram 
Robertson, D.D. Sav. Prof. Astron. 

Feb 22. — ^A further account of fossil bones, discovered in 
caverns in the limestone rock of Plymouth, by Joseph 
Whidbey, Esq. 

Mabcb 1. — On the aeriform compounds of charcoal and hy- 
drogen, with an account of some additional experiments on the 
gases from oil and coal, by William Henry, M.D. 

MaBiCa 8.~^n the length of the seconds pendulum in dif- 
felCBt latitudes, by Captain Edward Sabme. 

Maech 15.— -Observations on naphthaline, a peculiar sub- 
stance resemblmg a concrete essential oil, which is 'apparently 
produced during the dccomposiUon of coal tar by exposure to a 
red heat, by J, Kidd, M.D. Professor of Anatomy at Oxford 

March 21. — On tbe papyii of Herculaneum, ny H. 
Davy, bait. P.R.S. 

March 28. — On the abcnation of compound lenses and ob- 
ject glasses, by J. F. W. Hcrschel, Esq. 

An account of the skeleton of tbe Dugong, by Sir E. Home, 
Bart. 
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Art. XUl. ANALYSIS OF SCIENTIFIC BOOKS. 

“t' ' ^'A*' i ! 

1. A SjfHm Ohmutry^ in Fam bg Thomas Thom- 

son, M. D., ike Sixth MUiokt Londm^ 1620. 

In conjecturiiig the future foi tunes of mankind, from jAueir 
past and present condition, moralists have confined fheir views 
chiefly to political and religious considerations. The difiTuoion 
of general literature has been regarded by many as of equivocal 
benefit, since in this i ^pect the press has been too often a 
pander to the basest propensities of cur natuie. R-J >ljcre is 
one ameliorating power, of modern growth, ;vh!i ‘t hsi < been 
almost entirely overlooked, though its influence i. great, and 
unalloyed with evil. 1'he cultivation of chemical science, hjL 
all raiiks, from the arclidiike to the artisan, has spread a spiril 
of tranquil resc^arcli and jihilanthropie synijiathy, through the 
whole family of Em ope. I n each of its enlightened states, there 
is a society, rcspcclable by its numbers, talents, and virtues, 
who arc ardently devoted to this fascinating and fruitful study ; 
and who find in its puisuit, an inexhaustible source of intel- 
lectual vigour and clcliglit. Every new discovery and improve- 
ment being a real benefaction and positi\e increase of enjoy- 
ment, to the whole chemical world, excites in every well-consti- 
tuted bosom, a feeling of gratitude and friendship towards'the 
successful investigator, in whatever country or condition he may 
be placed. Hence, though human infirmity has introduced 
a few blemishes into the history of modern chemistry, its 
career has not been disgiaced by such angry and jealous de- 
fiances as were b.uided about over Europe a century ago, by 
Lc ibiiitz, the Beriitmillis, and other leading geometers. Witn 
some trivial exceptions, resulting from temper and situatiqii, the 
cliemicdl history of our time exhibits a fairer picture of human 
nature and purer patterns of liberality, tiiitb, and justice, than 
can be paralleled in any extensive association, since the primitive 
Christian chuich. What a contrast between the cordial co-ope- 
ration of European chemists, and the polemic sectarianism of the 
]iliilpsopher: ol Greece. The names of Davy, WoHaston, Ber- 
tiiLUft GayLussae, Berz'lius, Klaprolh, and Werner, create a 
lei^aiu K\ku fur the country wliicdi each ri'spectively adorns, and 
will minister to its icnowii, iii ages and regions too remote to feel 
any interest about those bustling spirits, wlio now flutter round 
the summit of its political pyramid. Into what insignificance 
do the grandees and d(*magogiios of ancient Syracuse dwindle, 
ill the venerable piesencc of Archimedes ! 

The activity of the modern chemical woild is no less remark- 
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^le than its liberalitv. The l^usv fermentation of iu apiriu is 
strikjUriy 'iq^ifested in the prodigious nqdtituide ^ cnemiqal 
joasnaM Ud compilations^^ which annually appear. These io^- 
ebiresponaing mul^tude of scientific readers. ' Besides 
tM hnmber of general studentt^who, from the cloisters of clas 
sicU literaturei'tmd of Momet^i have been allured to enter the 
temple of the modern Hermesi by the singularity, splendour, 
and importance of the trophies which it displm; an immense 
crowd of votaries have been summoned from the manufacturing 
classes of society. Chemistry has thus created a new popula- 
tion of practical philosophers, who reason more profoundly and 
accurately than the old masters of Grecian wisdom. E^ery me- 
tallurgist, bleacher, dyer, calico-printer, vitriol or soda manu- 
facturer, ^e., who aims at precision and perfection in his pro- 
cesses, becomes a student of chemical science, and follows, with 
a lively interest, every discovery w'hich may bear, in any way, 
ton his peculiar art. 

While chenii&try invilcs> the scholai to the laboratory of na- 
ture, by the wonders which she is ready to rc\eal, aud the 
manufacturer by thi* hope of upplyiug to ]>eeuniary adva]it.i;:i.' 
tlic secrets thus acquired, tluia no foriiiidahle obstaidc plat i d 
at the entranee-gate. The candidate of inecliiimral seieuce must, 
on the other hand, plod first of alt (liiou^h the fatiguing aud 
intricate avenues of inatliematics, hi fun he eau liecome a suc- 
cessful student. He derives hut a few gtiu lal piiueipU s fiuui 
observation and experiment ; and from tlitse he iniiNt ohlaiii, by 
mathematical piocsdurc, an iiiriiiite inimbu of dcdueliuiis rhe 
chemist can but rarely vt ntuic to i uijilny the rigid ini thuds of 
geometrical usosirch. llis gciieial ft^^t^ ‘ai\ not iiuiiie](iu.s ; 
and are modified by a tliousaml peciiliaiitii s ubieli expiilnuiit 
alone can ascertain. Mechunk«il seiiiicc eonsidii's iiu‘ most 

S eneral qualities aud aetiuuv of bodies; ehemkai M'i u(\,the 
ifferential and specific. Tiii foiuur launches oiu at ouci into 
the wide ocean of research ; and, giiuhd by Iu i qiiarliaiil and 
compass, discovers lu w lands. The lattei st< c rs alone a strange 
and ever-varying shore, witli the pluinb-hue iu Iici baud, and 
examines at every turn, tin structure of the coast and the nature 
of its productions. A few spirits, impaliiut of this suvile, 
though sure navigation, have stood \enturoiisly out to sea, trust- 
ing to their charts and instruments, but after a vague and 
perilous voyage have cither returm d into soundings, fatigued 
and disappointed, or have punched iu the vorti \ of hypotlicsis. 

If we estimate the proportion of elieniuMl slud(*nts, in a 
country, from the numtur and variety of its ehi'inieal publica- 
tions, Great Biittihi sfpiii ciitlib'd to Inch jjie-criiiiience. 

We possess five juuip ils cIcmUi d In a gitat mcasuic to theniis- 
try, besides the Traiisactjons of the difimnt scnuitific societies 
ill wliicb cbemistiT imJ its subordinate 'studies 0(Tii)>y a pro- 
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miiunt plaee. Oar pfess poun' foiib| almost amwalljf, 
menttij catediismi, eU»neQtf> prinetples, m a nuah, aicbonaties, 
systems of chemistry, and eonrersatioqs on it, in great mo- 
fusion; of which the successive editions ptpve the demand for 
them to be oehstratly renewed. We hardt at feast, sixxespectr. 
able chemical codiinlations,by different pefson^ while the French 
nation are satisfied with one treatise, &at of M< Thenard. 

Over all the British compilers. Dr. Thomsmi claims prece- 
dence. Some ofthe^others are content to transcribe from his 
collection, but he seldom or never condescends to pay any of lus 
brother compilers a similar compliment. Possessing the minute 
patience of an index fiumer, rather than the enlarged capaci^of a 
systematist, he has contrived to bring together, in his successive 
editions, a great number of chemical facts, with copious refer- 
ences, convenient to the student, and imposing on the general 
reader ; but in our opinion not entitling his woik to be called a 
System of Chemistry, lire account of this science which he 
drew up for the supplement to the Edinburgh EaccybtiMBdia, 
which geared about 1800, presents all tlic peculiar qualities 
of Dr. Thomson's manner of writing, and is by far the best com- 
]M'nd of chemistry which bo has yet oilured to the public. When 
the detail of phtonomcna is condensed within such a compass, 
his scholastic divisions and subdivisions on the Peripatetic plan, 
answer very wt 11 ; and form a convenient catalogue raisonnte 
of the facts. But we think that he has failed on attempting to 
extend that sketch into a system. Whenever he begins to gene- 
ralize, his technical decision of manner leaves him, and, to the 
sur|)rise of the readers of those clear details, which he had 
merely transcrilx’d from ex|K.>rimeutal chemists, he bi comes ob- 
scure !uid contradictory. To this defect, a more serious fault 
has been added ; and wliich, progressively gaining force, has of 
late grown almost ini del able ; wc mean, the preference of hy- 
pothesis to fact on iniiiiint'i'ablL occasions, so that it is difficult 
for the experienced cluauist, and impossible for the tyro, to dis- 
tinguish between them in his works. 

In his earlier editions, Dr. Tiioiuson wa.^ conUmt to transcribe, 
with decent fidelity, the roM .irchce ofpiactical chemists, and thus 
ac(|uircd deserved reputation as a compiler. When, however, 
he coinmciiced his Annuls of Philosophy, he assumed a new 
character ; erecting hiins. If into a supreme judge of all scientific 
publications, he dealt lorth his praise and cuiisiiro with a dog- 
.matism, very imposing on siijicrficial minds. IBs annual sum- 
maries of ehumicul imprcncincuts aiiportioned to each chemist 
his share of public reputation; and tliough flim-y and incorrect, 
were regarded by tyros, as S|MX’iincus of singular sagacity. 
Kven these, howcvci, have since fo.iiid out, lh.it keenness of 
tcm^icris nut synonymous with philos.'phii al . i unicu; for there 



^ni — a single dete min ati e n of pf. 11|Qnigon> on aw 
cS^pal subject of difficulty, during (he ml yws, arjUfl 
im not been reversed. The angry ^ne, nn^eover, w^icji hf^Jm 
of late introduced into scientific ^scussion, merits bestigMijbn; 
as it tends to disturb tbe harmony which, with slight exoeptiopB, 
has long prevailed among all the eminent cultivators of 4)lie- 
Diistry. 

Every contributor, indeed, to the general stock of Ipowlcdge, 
however slender hia contribution, should be viewed with friendly 
eyes, unless his motives be obviously corrupt and hib commu- 
nication either equivocal or calculated to mislead. But above 
all thing**, we ought to receive with gratitude evu*} zifl from the 
diblipouished votii* tliw science, to whose disinterested 
geniUw * - ostonishipc^ \ ogression is due. Such men ought not 
to have uieir researches controverted on fiholous grounds, or 
be treated with contumely and petulauce. 

Dr. Thomsoii’b attackb on the exalted reputation of the Presi- 
dent of the Royal Society have long excited our surprise and 
iudigiiation, and ab we ohbcrve them btill persevered in, and still 
unanswered, we shall use our humble endeavours to expobe 
tlicir injustice and futility. In the second volume of the Annab 
of PhJoMphyf page 33, he sayb, Sii Humphry Davy has em- 
braced the Daltonian theory, with some inodi6catioii<% and 
altciations of terms; but hib notions are not quite so pcispU 
cuoub as those of Mr. Daltou, and they do not <tppear to me so 
agreeable to the principU s of sound philosophy." Sir H. Davy's 
view lb the simple lepresentation of facts ; Mi. Dalton’s ib mixed 
widi hypothesis ; wluck is most consonant to bound philosophy^ 
we leave our readers to determine. In Di . Thonibon's com- 
ment on the claim of Mr. Higgins to the atomic theory, we 
have. the following passage: I wrote the note which hob 
occasioned all this discubaion, because 1 thought Sii H. Da\y 
tseated Mr. Dalton harshly and unjustly ^ in the notes to which 
1 had formerly alluded. I was not ignorant of the reasons 
which prepossessed Davy against him, and his noti^s struck 
me as something like an attempt to ciush him by the superioi 
weight of his own name and situation*.” But the full foice 
of Pr. Thomson’s hostility was exerted in depreciating the 
Miner’s Safety-Lamp. In lepoiting the pioceediiigs of the 
Royal Society for January 11, 1816, Dr. Thomson, speaking 
of the property of a wiie-'*icve to intercept flame, says, “ This is 
certainly one of the most (*xtraoidiiiaiy an>^ unaccountable loits 
conneeted ailh the piopagation of heat and combustion. It is 
possible (snppobiny the Jact to be cornet) that so great an 
attraction may exist between the vviie and the air surrounding 
tliLin. that the luteinal c omhustion and expaiibion tb not able to 
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displace it. If we sanpose sMsh a fiacAiiess to exist, it wenU 
account for tbe d^abn not kindly the surrounding mixlm 
on the outsjde oil!^ sieve. This contrivance ft 

effectual would completely answer the phtpose of the minei^.’' 

The Doctor’s insinuations and theory are of a piece. In Sk 
H. Davy’s jmrioiu paper in the Transactions, reprinted in the 
Philasopliicai Magazwef for December, 1815, we find the fd*- 
lowing luminous passage : ** In comparing the power of tubes of 
metal, and those of gh^ it appeared that flame passed 
more readily through glaJatubes of the same diameter ; and that 
explosions were stopped byinetallic tubes of } of an inch, when 
they were' i ^ inch long ; and this pheenomenon probably de- 
pends upon the heat lost during the exp' oion, in contact with 
so great a cooling surface, which bringa the temporan ui the 
first portions exploded, below that required for the firing of the 
other portions. Metal is a better conductor of heat than glass; 
and it has been already shewn, that the fire-damp requires a 
very strong heat for its inflammation.” So much with respect 
to the fact being most unaccountable^'* at tlie time when Dr. 
Tliomson wrote the above report. The absurdity of his own 
theory will appear, from a decisive experiment in Sii H. Davy*s 
preceding paper. But 1 was not contented witli these trials, 
and I submitted the safety canals, tubes, and wire-gauze sieves, 
to much more severe tests ; 1 made them the medium of commu- 
nication between a large glass vessel filled with the strongest 
explosive mixture of carburetted hydrogen and air, and a bladder 
^ or ‘ full of tlic same mixture, both insulated from the atmo- 
sphere. By means of wires passing near the stop-cock of the 
glass vessel, I fired the explosive mixture in it, by the discharge 
of a Leyden jar. Ihe bladder alwaifs expanded at the moment 
the explosion was made ; a contraction as rapidly took place ; 
and a lambent flame played round the mouths of the safety 
apertures, open in the glass vessel ; but the mixture in the blad- 
der did not explode.” Here the air was displaced, but. not 
kindled ; in dire ct confutation of Dr. Thomson’s theory, and in 
justification of Sir H. Davy’s expression, chemical Jire-uieve. 

Tlie pages of Dr. Tlioinson’s Annals became for some time 
thereafter, tlic receptacle of much criticism, and invective, 
against the safety-lamp and its inveiiloi. Since tliat period, 
however, Doctor Thomson has set up as the Autocrat of 
Chemistry, assigning to each of his rotemporaries, the rank 
he ought to occupy, with despotic decision. Of M. Gay-Lussac, 
he says, “ Wc may pity the pusillanimityf ; ” and he arraigns 
M. Thenard witli downright dishonesty, as we shall shew in 
tlic sequel. More experimenters,” says he, *‘may relin- 
quish the field ; for there is not a great deal more, which they 
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iNil^do^ and ta mere^madieinaticiaiis, chemtetir at present, 
sfiMi pte1Mbl;f for some tifoe to come, is forbidden groundV 
AMr does this ridiculous interdiction against mere eKperimenters 
telly ^di his panenrics on Mr. Donovan's merely eaperimental 
results, on the oxides of mercuir, which are ineonmatibte with 
the atomic theory, as taught by Dr. Thomson ? " The methods 
followed by Dr. Wollaston,” adds he, in the same paper, Pro- 
fessor Berzelius, Mr. Dalton, and indeed, every person who has 
hitherto turned his attention tp the i^mic theo^, arc obviously 
not susceptible of any great *degre<^f precision. They have 
been guided entirely by the analyflkal researches, without any 
general principle to direct their choicef Or, in odier words, 
Dr. Thomson is the only chemist whose methods arc .susceptible 
of any great degree of piccision. All the rest may relinquish 
^e field." These interdicted chemists arc much obliged to him 
for the information, that their analytical researches have been 
guided entirely without any general principle." Thc^ world 
happens to be of a diilereiit opinion with regard, at least," to the. 
celebrated author of tlie equivalent scale. 

Having depreciated most of his eminent cotemporarios in 
detail, the next step was to attack them en masse. Accoidingly, 
he drew up an analysis of a book], which he evidently did not un- 
derstand, that he miofht ha\e an opportunity of attacking the 
most illustrious scientific association in Europe, the Boyal 
Society of London. The accu««ation of haughtiness, as made 
by Dr. Tliomson, is quite comical, as well as his code of iu- 
structions to the Council of tliat Society. “ The committee of 
the Royal Society ought to bear in iiiind, that the harbli ujec- 
tion of the lucubrations of a youn«jr ex|X 5 rimcuter lias a tendency 
to damp his ardour in the cause of science, and may possibly 
even drive him into idleness. It is this haughtiness on tlio part 
of those, who have set fhrvisplvcs vp as jiidg(*s of jihilosophical 
merit, which has diniinishf cL to so grc*at a degree, tin* number 
of experimenters in this country. Whether our reviews, and 
our Royal Societies, have not of late years been mure injurious 
than favourable to the inli*iests uf 'srionce, is with me no longci 
a question. When 1 compare M. Deluc's jiaper on the electric 
column, Mr. Donovan's paper on the oxides of mercury, and 
Mr. Barlow’s paper on magnetism, all ol which have been re- 
jected by the Roy I Siv'i''rv, within iIkm' lew years, with many 
papers published by th.i^ lea'iicd body. I cannot avoid feeling 
a good deal of surprise, mixed with recict. Thf Cofnmittee of 
the Royal Society ought to hr imparhat. But when we find such 
curious facts as are contained in the three papers abovc-mcn- 
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tionedy not sufficient to compensate for the imperfecti^nB which 
th^ may have displayed, while idl.the papers written by. ano- 
ther favoore^ individual, however numerouSf however cxpemive, 
however trffilng, or however absurd, axe sure to find a place in 
the transactions of that learned body, we may ppve them credit 
for many good qualities, but certainly not for impartiality, A 
man of science, therefore, need be under no manner of. uneasi- 
ness, though Us discoveries are refused a place in the Trans* 
actions of the Royal Society*/' 

It is not diflicult to discover one source of Dr. Thomson’s 
animosity ap;ainst that illustrious body, in addition to his desire 
to be considered the most exact and impartial chemist of the 
age. While its records hold forth to orlminilion, the disco* 
veriesand iniproveinciits of so many of his cotemporaiics, they 
do not present one moraoir of his, which posterity wiirrcspect. 
Ills paper on oxalic acid sluUl consider in the sequel. It 
would have been well for liib leputatioii, had it been quietly 
withdrawn; u favour permitted in 181G, to its fellow in error, 
on pliospborie acid aiul the phosphates. 

\Ve also observe, that in all his rtcenl coininunicalions to the 
public, he cariies to tlu 1' utmo.st e\ient. utio lucraturCf Bcrtliol- 
lot’s principle of attractiMi, — ^that mass may compensate for 
utMkiKss of chemical fojct. The whole informaliun contained 
in Ills four pupils on llie specitic ,;id\ities of tlie ^ases, and llie 
true weit^hts of the atoms, might have been easily conveyed in 
one-twentieth of the conipas'4. 

'lliis preliminary developoment will i liable us lo understand 
the composition of his Sjfbtrm ; tlie following survey of which 
we shall endeavour to render insti active to our readers, and 
useful to chemical science. 

And, in the first place, we may tq’ply to our modern atomist 
Bacon’s censure of his prototype Democritus. Ilk enim ita ver- 
satur ui particulis rcriun^ uf fethneas Jirc TiegUgatf, In a cri- 
tique on the preceding edition of Dr. Thomsons work, wc 
pointed out the want of systematic arrangement, and the ab- 
surdity of bis general divisions ; which, as we expected are 
retained in the present. '^This woik, therefore,” sajs he, 
“ will be divided into two parts : The first will comprehend the 
science of chemistry, properly so called ; the second will con- 
sist of a chemical examination of nciturct.” 

This distinction is preposterous in the extreme. All the phy- 
jiical sciences are merely examinations of nature, and the science 
of chemistry, minutely so. His notions of chemistry miut be 
strangely confused, who thinks he can first construct the science, 
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fnd afterwards enter on a chemical examination of nature. As 
asarery sheet of his four volumes, he violates the roles of induc- 
tlke kmc, we cannot suppose him versant in the g^at work of 
!Lord Bacou. Had he read die first aphorism, he would never 
have ventured on so vicious a division of chemistry. *' Honpio 
nature minister et interpres, tantum facit et intelligit, quantum 
de nature ordine, re, vet mente, observaverit : nec amplm sett out 
fotett" Hence, if his first part be not an examination of nature, 
it is worthless. “Why should ulmin, nicotin, emetin, asparagin, 
cerasin, inulin, stanm, indigo, gluten, pollenin, fibrin, olivilc, 
medullin, fubgin, and all his other ins, be discarded from the 
science of chemistry, proper/^ so called; while morphia, strychnia, 
bnicia, picrotoxia, delphin, the acids, benzoic, boletic, moroxylic, 
meconic^ oxalic, mellitic, citric, isagnric, kramcric, ellagir, 
gallic, with tannin, oils, fats, bitumens, and many other native 
products, are all removed from his chemical examination of 
nature i The consequence of this violent disruption and dislo- 
cation of objects, naturally allied in their origin and composition, 
is a perplexity and prolixity.disgusting to the reader, and wortliy 
of the darkest days of the schoolmen, from whose endless arti- 
ficial distinctions Dr. Thomson’s are manifestly copied. 

He has reprinted the preface of 1817, in which lie says, 
« concerning tlie arrangement which I have adopted, it appears 
unnecessary to say much. It is merely an improvement of the 
arrangement, followed in the preceding editions of this work. " 
We agree in thinking, that it is not for the Doctor’s interest, 

to say much ” about his arrangements ; but we differ entirely 
as to the pretended improvement. It is, on the contrary, a de- 
terioration, as we shall presently prove. In a brief " adver- 
tisement to tlic sixth edition,” lie says, ** the additions have 
been very numerous, and will be found of considerable import- 
ance.” Now, tee find the additions to be trifling, and for the 
most part unimportant. Of the 2t)00 pages contained in his 
four volumes, there arc not fifty new written ; while the grossest 
errors and mis-statements are reprinted from the former edition, 
with book-making despatch. Indeed we are at a loss to learn 
Why a new edition has come forth. It was not spontaneously 
called for, and nothinq; but a decidedly superior work should have 
been tendered to the public. Instead of which, the present book 
is, relative to the actual state of the science which it professes to 
represent, incomparably worse, and more defective than any pre- 
ceding edition. In every thing regarding the philosophy of che-i 
mis^, or the dc velopement of general principles, it is ten years 
behino. Even the atomic theory, which Mr. Dalton placed under 
his protection, is expounded in a confused and partial manner. 

We shall now proceed to support these allegations by indi- 
vidual examples. His introduction is a poor specimen of compo- 
sitioD. As soon as uegux.. lu iniuih, und to reason, the 
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different objects which surround him on all sides naturalhf En- 
gage his attention. He cannot fail to be struck with their 
number, diversity, and beauty ; and naturally feels a desire to 
be better acquainted with their properties and uses.** His 
division of science into two great branches is awkwardly copied 
from Professor Robison the first comprehending all those 
natural events, which are accompanied by sensible motions ; 
the second, slII those which are not accompanied by sensible 
motions. Tlic first is Natural Philosophy ; the second is Che~ 
mistry** “Chemistry, then” he subjoins, “ is. that science 
which treats of those events or changes in natural bodies, which 
are not accompanied by sensible motions/’ Are chloride, iodide 
of ^te, and the detonating metals, natural bodies ? And, are 
fusion, evaporation, effervescence, combustion, explosion, 
events, not accompanied by sensible motions ? On the other 
hand, the whole doctrines of statics arc independent of sensible 
motions. Change of interior constitution is the criterion which 
distinguishes chemical, from mechanical, abtion. When this 
change does not supervene, the event should be referred to 
natural philosophy. Tims tlie study of doubly-refracted and 
polarized light, belongs to physics ; that of the oxidating and 
hydrogenating rays, to chemistry. A similar distinction ought 
to be observed with regard to the distinct actions of both 
electricity and caloric. 

“ The science,” says Dr. T., “ therefore naturally divides 
itself into three parts : 1st. A description of the component 
parts of bodies, or of simple substances, as tliey are called ; 
12(1. A d( scription of the compound bodies, formed by the union 
of simple substances : 3d. An account of the nature of tlic power 
which produces tliesc combinations. Tliis power is known in 
chemistry by the name of affinity. These three particulars will 
form the subject of tlic llircc following books/’ The above 
enunciation constitutes nearly die whole of one head, entitled 
Principles of Chemistry, which stands at the beginning of the 
work. Now, one might certainly expect some general ideas on 
the principles of chemistry, to usher in the details of simple and 
compounu substances, whose elimination and combination i^re 
to occupy the first two volumes. Yet no preliminary explana- 
tion whatever is offered, to guide the student through this 
intricate maze. To supply this grie\ous omission, should he 
have recourse to the third volume, where affinity is discussed, he 
will derive little benefit ; because the subject is treated in a 
manner unintelligible by the beginner, and unsatisfactory to 
the proficient. Nothing can be more untrue, therefore, than bis 
assertion in the preface, of “ its being better adapted to convey 
a clear idea of the present state of the science, in all its bearings, 
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tq tftt.tyro* who is just commencing the study^ then any other 
I Imre yet seen." On the contrary, we affirm, without fear of 
^OBtndiction.froin any chemist of the age, that it is worm adlw^■ 
the tyro, who Ujtut commencing the studg, than any other 
compilation which we hate yet seen. „ 

Dr. Thomson divides his simple bodies into two classes t 
imponderabb and pon^rable. The former are lig^t, heat, 
electricity, and ma^etism; the last of whidi he dodinas to speak 
of as bemg foreign to chemistry. But surely magnetism has a 
closer conne^on with the science, particularly in its metallic 
and mineralogical department, than many of his trite trans- 
cripts, on the velocity, refraction, and redection of light, from 
elementary books of physics. On the article h^t, we have 
few remarks to ofier, except to complain of its darkness. The 
unintelligible paragraph on pdarhatum shews that the Doctor 
does not understand one iota of the subject, as indeed the world 
has been long assured, fiom his reports of p:q>ers ou polarizi'd 
light inserted in the il/inaZs of Philon'phy. His theory of tliu 
colours of bodies is very cL irae'.uNtic of his stjle. “ Some ab- 
sorb one coloured ray, others another, while they refteet the rest. 
This is the cause of the diffcrc nt < oh.in s of bodies. A red ')ody, 
for instance, refleets theio/ lays., whili* it absoibs the list. 
A prerffrcdocts the gran rays, and p i!jap» sdsu the blue and 
the yellow, and absorbs the rest. A wliiti bud} leileets all the 
rays, and absorbs none ; whih a black Isudy, ou the coutiasy, 
absorbs all the rays and rufluels none*'." xUolieie’a piufcASiOi 
theorized with equal spirit and piofuudity ; 

Domaudilx) cau<uiii et ratioiiciu quore o|iiuni istcit iluiiuiri!. 

Mihi a dfictti docturt*, doniandatur cau^aia ct ratiuuciii, i|iidrc o]>iiuu 
facit dormirc ? A nii rebpoiidco, quia Cbt ineo, \irtus durauti^nj cujuk 
catnaMay sansus assoupire. 

Bene, beuc, bviio rcipoudcrc! Diguus, dignus ebt iutrarc iu no&tro 
docto corpore 

The change produced on plants by the sun, he ascribes mra^ 
tuitously and erroneously to die absorption of light. “ The third 
and not the last singular of its peculiar properties, is, that its 
particles are never found cohering together, so as to form masses 
d any sensible magmtudut. ** Itspaiticles npel each other, while 
the particles of other bodies attract each other ; and accordingly 
are found cohering together in masses of more or less magni- 
tude.” This is sad prosing. Have the snn and stars no sen- 
sible magpiitude ? Do the particles of gaseous bodies ‘‘ cohere 
together?" He states the veloci^ as a peculiar property of hght, 
tlyoi^ aftmwards, with due inconsistency, he ascribes the 
saaoe veloci^ to caloric. “ light is emitted in every case of 
combustion."^ If Dr. Thomson had been well versed in modern 
discovery, he would have said, “ Light is not emitted in every 
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Mtoof combastUm.** Hai Or. T. never heeid of biMbU ooni* 
iMietion ? > We refer him to the Pkitotepkieal ZVoMaeffem fit 
1617, Put I. The Doctor’s enmneretion of the soareee of 
lightie retj defeetire. Why does he not mention among thsin 
gaseons expansion, as shewn in the interesting experiment of 
onraling in ‘vaeno a spherule of thin glass, contuning air f 

Xhe eomneneenient of caloric is a feir specimen of Of. 
llionison’B ntyle, iriien he writes from his own resources. 
** Nothing ia more familiar to us than heat; to attempt, there* 
fere, to define it is unneoessary. When we say, ^at a penan 
fide heatf that a etone it hot, the expressions arc understood 
without diffieultv; yet in each of these propositions, the 
word heat has a distinct meaning. In the one it signifies the 
eeneatioHofheat : in the other, the cause of that sensation. This- 
ambiguitv, though of little consequence in common life, may 
lead in philosophical discussions to confusion and perplexity. 
It was to prevent this, that the word caloric has been chosen to 
signify the cause qf heat. When I put my hand on a hot stone, 
1 experience a certain sensation, which 1 call the eensation of 
heat’, the cause of this sensation is co/ortc*.” By the tud of 
many Italics, the Doctor tries, but in vain, to give emphasis to 
his favourite mode of writing, which from its extreme rare- 
faction of ideas, might be called the vacuous. Conscious 
that his long dissertation on heat, was, in most respects, 
identical with that in the former edition, he has distorted its 
arrangement to make it pass for a new article. In tlic fifth 
edition, the subjects were discussed with some shew of method. 
“ I shall divide this chapter (on heat) into six sections : the first 
will l)c occupied with the nature of caloric ; in the second, I 
shall consider its propagation through bodies ; in the tliird, its 
distribution ; in the fouith, the cilccts which it produces on 
bodies ; in the fifth, the quantity of it which exists in bodies ; 
and in the sixth, tlie diiierent sonrcea from which it is ob- 
tained I-." “ I shall divide this chapter into eight sections. In 
the first, I shall consider the phenomen^pf expansion, because 
they have furnished us with an instrument to which we ar^ 
indebted for all our accurate notions respecting heat; I mean 
the thermometer ; in the second section, 1 shall consider the 
ehangee qf state induced in bodies by heat, and endeavour to 
deduce the laws upon which these changes depend : in the third 
section, I shall treat of the radiation of heat ; in the fonrtii, of 
its conduction through bodies ; in fee fifth, of specific heat; in 
fee sixth, of the laws of cooling ; in the seventh, of fee nature 
of ; and, in fee eighth, of the sources of heatt.” 

A more involved distribution of a scientific subject was never 
before presented to fee public, lladiation, conduction, laws of 
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«utfbUMlon.chiQg^qf vbiume) and cha^ of t^wo of 

to tuUuri Of heat, pr. Tj^pniBOfi ^aa ;waU 
Hnirath that he' had' no definite bfermotton ’tQ*‘<jOTnmppn^te 
fit Bbnrcea acatcely ^turd a diatiheC 
Mntttaaitonaly'apiing 'out of' the prerioua wsousrioijiB, ifithey 
wera'a'kflIMly hudled. He hai at lastdiacaide^tAp Whole of 
hfs ap^lntion^, conceniing the ahsolute .qoaonty 'pf hpat 
ia bodiea, or the natural aero, and we wish he had iqiplied Ae 
same salutary pruning to his preface on cotphustton. His 
taUe of the expansions of afr, in which unity is placed at 32" 
and 1.375 at 212", is of no use to the practical chemist It is 
tbaaely a transcript from that rare work, called A^Hpudi/ 
ttedtonerf the tables of which the Doctor seems fond of re- 
printing; fur in his Junab for Auyust, 1817, we find columns 
contuning many hundred figures, which run thus : if 1 gives 
8, 2 will gi\c iO ; 3, 24 ; 4, 32 ; 5, 40 ; and so on, up to Uie 
fhtigning lengtli of 300 multiplications of tlie number 8. Must 
readers would be satisfied with one century of such inventions. 

AVbenever the Doctor generalizes on his own bottom, l>e 
constantly sinks into downright absurdity. Thus ; “ But if this 
explanation be correct, those bodies ought to expand most, 
whose attraction of cohesion is least*." Now obscive, that in 
the very same section, his expaubion tables concur in proving, 
that all die metals expand more than glass, then. fore their 
attraction of cohesion is least." Mr. Rennie has shewn, that 
wrought iron, has a cohesive attraction three times greater Umn 
cast uon ; dierefore by Dr. Thomson's hw, the latter shoukl 
expand mat ; whereas it certainly expands katU Cast cop- 

G ir and cast iron have the same cohesive force, according to 
f« Rennie's accurate experiments; yet by Dr. Thom^n’s 
tables, the former expands more than the latter in the ratio of 
' Id to 11, instead of being equal, agreeably to bis law. To 
the want of the con||pring faculty (or oryan of indKcthwness), 
We must ascribe the perpetual contradictions which we meet 
''^'with in this system. 1'hus in tianscribing tlic resu^s of Dulong 
sind Pedt on expansion, he says, “ DifiTerent glass tubes from 
different manufhetories gaveptecisely the same lesultt." And 
at the bottom of the next leaf, ho says, “ But difieront kinds 
t>f glass differ so much from each other (in expansion), that fio 
j^eral rule can be laid down." His account of the thennomefer 
'n contemptible. He gives no directions whatever, by which an 
' aednrato thermometer may be made, or by which its indications 
Ins^ be verified ; hut, after some historical notices, concludes 
Ms discussion of this important instrument, with the common 
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aridimetical ride* for redncing iho ]PiiroMWi scal^ to 

«&eh' other, llfhen he copied p|9^ii bpnin^g, the 

Bttbject ofhdkt«th/i$ipan8iop,becaiiia^ ^'f^nwluid aiiin47u> 
flieoud dd of ^ea^, why did 1w oot ^wUe oojot, from toat 
ph86foi^er^ tome inatmctions for, makiog or,vrrin^ a ther- 
anometer ? ** readp has odfy to penue tho chew^ part 
of J^t's Trmti 'm to perouve how jrery supaior it is 

to thh partial dfscludoos in die last two edidpna of Dir. Ihoao- 
aon’s syM^, published since , If he has ne^^iected ^t| and 
Gay-Lussac on thermometers, he has been caiefiil to give suffi- 
cient prominence to Sir Charles BIagden*s experiments on ex- 
pansion. 

The only alteradons of any consequence, which the Doctor 
has introduced into his first seven sections on heat, are a few 
extracts from the papers of Dulong and Petit, and of Ure and 
Southern ; the first chiefly on the laws of coolinc;. and the second, 
on the elasticity of steam aad other vapours. His eighffi section 
treats of the sources of heat, which are refened to six heads ; 
the sun, combustion, percussion, friction, chemical combination, 
and clertiicity. He ought to have included combustion under 
chemical combination, of which it is merely an ticddaU ; and he 
should have enrolled deiompoulion among the sources of heat, 
as we see in the cases of cucnlorine, chloride and iodide of azote, 
and in fulminating silver, gold, and platina. Under the second 
head, combustion, we had hoped he would have indemnified the 
public, in the present edition, for the obsolete and useless mat- 
ter contained in the last But we have been grievously dis- 
appointed. Only nineteen pages arc allotted to this most 
important subject, of which not more than three are new 
written. These are taken fiom Sir H. Davy’s admirable re- 
searches on flame, published some years ago in the Phik$o- 
phieal TTamactiont. But the whole spirit of the original me- 
moirs has been dissipated. What remains is a mere caput 
mortuum, calculated to convey the most inadequate ideaa of 
Sir H. Davy’a discoveries. Dr. Thomson’s first sixteen pages 
on this subject are absolute verbiage, to which the reproof of 
Lord Bacon, is more strictly applicable, than to any modem 
specnlations which we know. ** Et cet ii habent id quod puero- 
rum cst; at ad garriendum prompt! sint, geneiare autem non 
possint: Nam verbosa videtur sapientia eoium, et (yoeruvi 
tterHufJ* The exploded and unpiofitabic fancies of Stahl, 
Priestley, Crawford, Kirwan, l.avoisier, Brugaatelli, and HiQm- 
son, are given with nauseous prolixity ; but the experimental 
researches of Sir H. Davy, incomparably more beautiful, and 
fell of fruit, am curtailed of their fair proportion, and discredit- 
ably travestied. 

* Slightly altered from X>r. Hiomiou’i wonb lu bu AnnaU. 
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lfl»B 'down W own tcheme of combnttioi, with 
bwodAt Urology. , ** All bodies in natare, *1 eeye he, ** m 
conuraltiob il eoi>6t!Med, mae be divided into three 

t wes i namely, soj^rtefs, cOftmdtdblei, and iiROBtbnstihlee. 
supporters, I mean rabstaces erMdi are not (hetoeelvea, 
ctly peaking, depable of ndergol^^ cotodnistion ; but their 
.presepoe is abomntely necessary in order that this process may 
take piaoe. GefltNistiblee and incorobnstfbles rcquve no de6m> 
tion. The simplo supporters, at present known, are three in 
number ; namely, oxygen, dilorine, iodiue. The compounds 
which these thiee bodies make with each other, and with axote, 
are ^ewise suppurters.*’ “ During combustion, the supporter 
(supposing it simple, or if compound, die oxygen, chlorine, or 
iodine, excluding the base,) always unites with the combustible, 
and forms with it a new substance, which I shall call a product 
•f combustion. Hence the reason of the change which com* 
bustibles undergo by rombustion. Now every product is either, 
1. an acid ; 2. an oxide ; 3. a chloride ; or, ‘4. an iodide. As 
light and heat are always emitted during combustion, but never 
wnen a supporter combines with a combustible without com- 
bustion, it is natural to suppose, tbiit the supporters contain 
either the one or the other of these bodies, or both of tiieni. I 
am disposed to believe that the supporters contain heat, while 
that body in other cases is wanting, or at least not present in 
sufficient quantity. My reason for this opinion is, that tiic heat 
which IS e\olved during combustion, is always greatest when 
ffie quantity of supporter which combines with the hiim- 
iug bMy is greatest ; but this is by no means the case with 
regard to light." 

We have quoted the passage at some length, because it 
exluhits the characteristic vice of our author, who is always mis- 
taking scholastic subdivisions for inductive generalisation. 
* That man must take a narrow view of chemical phamomena, who 
ventures to construct the above crude distinctions ; for theory 
it cannot be called. Does he not know that protoxide of chlo- 
rine, as it comes in contact with iodine, both in the cold, pro- 
duces combustion ? Here we have his supporters, strictly speak- 
ing. of themselves and by themselves, capable of undergoing 
combustion. Again, potassium burns in sulplinretted hydrogen ; 
but where is his supporter, whose presence is odso/tttefy ttsees- 
.any, in order that this process (combustion) may take place 
PoMsinm burns likewise in cyanogen, in the absence of all'his 
throe supoorterb. What more powerful instances of combustion 
can we Mduce, than are exhibited in the enlosion of the chlo- 
ride and iodide of azote ? Yet none of Dr. ’nmmson’a conAuttir 
Vbt is present. We deny that every product of combustion is 
either an acid, an oxide, a chloride,' or an iodide. The forma- 
tion of the ^ulphurets, even in it accompanied with 
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conbuition ; tnd the products of the combustion of euchlorine, 
by A tmt)e eleTation of tempenu^ /md, 9f tj^e, chloride and 
iMide of wale, cap be referred w none jpf the abote heeds. 
** l4g^ dnd ifk»L am always enutted dwfiig ccwbustiori bet 
Mvier u^en a (umoftw combines m(b a .cbieli&Sttble srlthqet 
oombostion." Iw is a notable discovev! ‘^Im jdiwioiuS&a of 
combustion do not wpear without combestioel ‘ IbiJl Dr. 
^maon read Sir U. Davy’s papers on, i^e, 'he 'WbeU 
have seen investigations of the relation beWeen (he lij^ end 
beatf emitted in combustion whicb would have made him 
whamed of the ridiculous fancies, with which the abovb entraet 
concludes. It has been demonstrated many years ago, that no 
pepuUar substance or form of matter is necessary for ue eftctpf 
combustion ; that it is a general result of the actibns of nny 
substwces possessed of strong chemical relations, or diftrent 
electrical relations, and that it takes place in all cases in which 
an intense and violent motion can be conceived to be communi- 
cated to the coipusclcs of bodies*. It is amusing to find in the 
Doctor’s brief and uusatisfacloiy abstract of Sir H. Davy’s re- 
searches, two short sentences, which render all his previous argu- 
ments nugatory. '* It is only when cmaque bodies are evolved 
during the combustion of gases, tliat flame appears. And the 
intoiisity of the flame depends upon tlie quantity of such matter 
evolved. This uotiou first advanced by Davy, seems correct f.” 
Dr. Thomson should reserve his term notion, for his own crude 
conceptious ; aud pticA upoa a moie becoming appellation for an 
experimental truth of the first iuterest and impoitancc. But he 
cannot even transcribe without vitiating the statements. Flame 
consists of light 'nd heat. Now it is the intensity of the ^ffA/, 
and not of the flame in general, which depends on the quantity 
of solid matter evolved, and then ignited. In fhet, this 
“system” seems as if simultaneously written by two dif- 
ferent hands, neither of which knew what the other was about. 

" If any confidence can be put in (be accnracy of iheprec^- 
ing tables, (Rumford’s), it is pretty obvious, that the quantity 
of heat evolved in combustion, is not proportional to (be man- 
tity of oxygen which unites with the burning body}.’’ As be 
elsewhere eulogizes Rumford’s method of expeiimenting, we fisk 
what becomes of his opinion so formally announced above, ibat 
the “ heat which is evolved during combustion is (Uwags greatest 
wheq^ the quantity of supporter (oxygen, for exanmle,) which 
combinea with the burning body, is greatest.” His fonOy of 
senu-cofflbustioa in the formation of sulphurets and phoB{dii^^, 
“ indicating by foe term, that it possesses predsely onelmW of 
foe characteristic marks of combustion,” is too grotesque to 
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ieqqm„ref)itation, especiallT M we We formerly j^d 
reiMCU to it*, if Um raoia emission of heat and li^t,' with 
a (j^ange of i|rop|mtife s in me bodiet concerned, be not Ctmibus* 
tion^ wa beg we Doctor to define irhat comburaon h. , 

In li'is meagre couple of pages on fbe heat produced by che- 
mical combination, wnSih is a usthotoa rOmiKt of the article 
“ Mixture,** in the 5th Edition, he travesties M. Gay-Lussac. 

From the experiments of Gay-Lussac, it appears still more 
clearly, that the evolution of heat or cold in such cases 
depends upon the change of the water, from a state of so> 
lidity to a state of liquidity, or vice vend. He mixed toge- 
ther a solution of nitrate of ammonia of the specific gravity 
1.302, at the temperature of 61*3 with water, in the proportion 
of 44.05 of the former, and 33.76 of the latter. The tempera- 
ture of the mixture sunk 8*.9, yet the density increased ; for 
the mean density would have Wn 1.151, while the density of 
the mixture was 1.150. Tliis acute experimenter mentions 
several similar examples; though in none of them was the 
absorption of heat so gicat, as in the instance which I ha\e 
selected.** Now, we ask the Doctor, what have these phieno- 
mena to do with the change of water from a state of solidity to 
a state of liquidity, or vice versd. We have two liquids mixed, 
which continue liquid, and though the density be increased, heat 
is not evolved but absorbed, to use our author’s phraseology. 
Compare with this fact his previous explanation. ** It is not 
difficult to sec why condensation should occasion the evolution 
of caloric and rarefaction the contrary. When the particles of a 
body are forced nearer each other, the repulsive power of the 
caloric combined with them is increased, and consequently a part 
of it sriU be apt to fly off f.” But it will be difficult, nay, impos- 
sible for the Doctor, on diese principles, to see why rarefachm 
should occasion the evolution of caloric, and eanhtaation the 
contrary, as happens in the above indisputable experiments of 
the French philosopher. 

His three pages on the sixth source of heat, electricity, are 
also a re-pnut, and are remarkable only for the prominence 
which they give to Berzelius’s electric hypothesis of combustion, 
a disfigured plagiarism in 1818, from SirH. Davy*s Bakcrian 
Lecture of 1 806. Instead of quoting a erambe reeoeta at Doctor 
Thomson, who admits that the compounds of oxygen with 
chlorine, and phosphorus with sulphur, are “ incompatible 
with BerzeUus’s doctrine of chemical affinity taken in its broadest 
extent;'*' we shall gi\e more satisfaction to our readers by the 
following extract from the memoir of the learned Swede him- 
self. ** The chemical action effected by the discharge of the 
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pile, QonsistB in tbe policies in a combinatipn bein^ repolarized. 
Inacombinatioq of particles hf^yini; Ae'ipmie uinpolarity, the 
piU.xoercIy ipstpref py the 4flcei^]^siqop, the genenil polaribr, 
because tnetr fyieciAc unipolarity wu, not ohaii|^d by their 
union ; fcui im cpvpiuatioiie of opposite unipolarity it likewise 
restores tlie specific unipolarity of the elemepts. May we con- 
clude that, in the fgrst case, the general repolarizatioh takes 
place in the same manner as the loadstone gives magnetism to 
a small particle of steel, and that in the second, the pile con- 
tributes by its own specific energies to restore the predominat- 
ing poles ** We may, therefore, at least with some probai- 
biuty, imagine caloric and dte electricities to be matter desti- 
tute of gravitation, but possessing affinity to gravitating 
bodies. Wlicn they are not confined by these affinities, they 
tend to place themselves in equilibrium in the universe; the 
suns destroy at every moment this equilibrium, and they send 
the rc-united electricities in the form of iumiuuiis rays towards 
the* ])lanetary bodies, upon tlie surface of winch the rays being 
aircsted, manifest tlieiusclvcs as caloric; and this last in its 
turn, during the time required to leplace it in eqiiilibrio 
iti the universe, suppoits tlie clicinical activity of organic and 
luorgaiiic nature. If wc can iiiidgiue all this to be possible, 
we possess a notion how the sun can cause a body to emanate 
from itself without loss of its own volume, and witliout this 
(‘inaiiatcd body producing on the bodies which arrest it the 
c'tlccU of a gravitating and falling matter f/’ Such are two 
entire paragraphs given without garbling, of Berzelius's theory 
of combustion and chemical affinity, which Dr. Thomson says 

has a very plausible appearance, and which has been em- 
braced citlicr entirely or with some modifications, by several of 
the most eminent chemists of the present dayt-** We should 
like to know, what eminent chemibls of the present day have 
embraced these shapeless chimeras of Berzelius. Wherever 
his notions of chemical affinity arc intelligible, they are borrowed 
from the Bakeriaii Lecture. 

Doctor ThoDisou’s leu pages on clectricitY are also re-printed 
without alteration, though be surely might have taken the 
trouble when he plunaed so deeply into magnetism uilh Mr. 
Barlow, to have said something about the newly-discovered de- 
lations of tliat power and the electric. After giving a dull de- 
tail of ordinary electrical phenomena, he inters on galvanism, 
or electro-chemistry, to which he de\oteb rather less than five 
pages* These, indeed, coniaiu so little mutter, either interesting 
or true^ that lie might have omitted the subject altogether, 
without loss to hi« readers. lie has repeated the gross blunder, 


* Nit h»i8otC$ Journal^ March 1813, p. 196. 
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w oar Unmet critaiue yre pointsd out, cotaytiTo to Ac 
ifMiior «C tbe pile, whi«b a* yery ignorantly Miye» “ at leaat, 
u for .phwoawnaafe concerned, incream in pro> 

poi^totUlBueiMAeiiiecee..’’ * 

' ,.4^1 Ae world, at least all who take anv interest inwcienoe^ 
M«a beard of the elactro-oheinical nsearcnes of Sir H. Davy, 
in admiration of which, Ae National Institote of France decrera 
him tbe Napoleon prize during tbe hottest period of Buonai* 
parte’a hoetility agunst England. Yet, to these magufioent 
researches, from which a brilliant train of marYellousaiscove* 
ries have sprung, Dr. Thomson allots only am-third qf a ptqfa, 
in a voluminous collection of 2600 pages, in which he bestows 
from nine to ten on Ae fire-phantoms of Stahl and Brugnatelli. 
It is not merely of omitting the most beautiful investigations of 
modem times, that his readers have to complain. The little he 
does say is evidently distorted. ** Sir II. Davy,” says Ae 
Doctor, “ took np the subject where Berzdius and Hisinger 
laid it down; his celebrated disseitntioa, fur which Buona- 
parte's galvanic prize was awarded to him, contains merely 
a verification of the law discoveied by Beizelius and Hisinger*.” 
The National Institute of France niubt have been equally 
stupid, prodigal, and unjust, to bestow, in 18U7, on a native 
of England, against which their despotic master was waging 
a furious wartare, Ae Impel lal prize for a discovery, which 
two natives of Sweden, their ally and friend, had previously 
made. Nor can it be said that the Institute was ignorant of 
Acse Swedish researches, for a detail of them is inserted in 
Aediuioles de CAimie for 1803, a work conducted by some of 
its leading memberst. ^Yc do not wish to undervalue these 
galvanic experiments (JExptneHces Galvcmiques) of M. M. Hi- 
singer and Berzelius; Sir H. Duvy has, indeed, himself allowed 
Aem Aeir All merit, in his lirst Bakciian Lecture; but the dis- 
coveries of Ac English philosopher are evidently the spontaneous 
mwA his own mino, and are not, in auy respMt, traceable to 

Sie Swedish chemists, whose memoir, however ingenious, had 
beensoJittle regarded as not even to be translated, in Ae space of 
three years, from Ae French into the English Journals, Aough 
every oAer galvanic inquiry of Ac least note had been speedily 
imported from tlie continent. '1 he former differ from the latter, 
just as the systematic investigations of Newton on the laws of 
gravitation, differ from Ac prior suge^stions of Galileo, Kepler, 
and Hooke, on Ac laws of reciprocal attraction ; Hisinger and 

• SjfHem, vol. I. p. I7I. * ^ ' 

q The foUowiaB are the ediiore nemrd on the title-page of the ebova 
volttw; Let CmCiiortiin, M»i>fp>, BvitiiuUet, Foureragr. Adet, Hacsenfrate. 
iieguin, Vaiiquelin, C. A. Prieur, Cheptel, Pamwiiticr, iMj’, BowUoa 
Lavnlngr, ct Collet Drwotib. 
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Betselias may be ranked among; those scattered stars which 
preceded the day,< but had no Iniliiedeii On the rising <^'Ouk 
" philosophic sun,** in whose beams thdy were abMrbM. 

Hie curious facts which Hisingn and Bers^l Hkd ebsltmd, 
were actually laid deim by them, abandoned dor many yean 
in an iiiAilatcd and unproductive state. St H. Davy,' depart* 
ing from another point, laid open a shnilar series of facts, but 
he traced them out in all their scientific bearings, and to con* 
sequences of the most magnificent kin^ Galvanism was 
not a field which the Swedish chemists had explored before 
the English philosopher chose to enter it ; on uie contrary, 
the latter, as Doctor Thomson well knows, had reaped 
many laurels on that firid, long ere the names of the Swe- 
dish experimeiiialists were heard in it. Instead, therefore, 
of saying, “ Sir H. Davy took up the subject where Benelins 
and Ilisinger laid it down;” Dr. T. would have spoken move 
truly, had he said, “ Berzelius and Hisinger took up the sub- 
ject where Sir H. Davy laid it down.” In Nichabon's Journal 
for September 1800, a very few months after the discovery of 
Volta's pile was announced in England, there is a communication 
from Sir H. Davy, in which we find the follow ing sentence : “ Rea- 
soning on this separatr production of oxygen and hydrogen, from 
different quantities of water, and on Ae experiments of Mr, 
Henry, jun., on the action of galvanic electricity on different 
compound bodies, I was led to suppose, that the constituent 
parts of such bodies (supposing them immediately decom- 
posable by the galvanic influence,) might be separately extri- 
cated from the wipis, and in consequence obtained distinct from 
each other.” He then proceeds to detail experiments which 
prove, that solution of caustic ammonia gives out azote and 
oxygen at the positive pole, and hydrogen at the negative; 
while sulphuric acid afforded oxygen at Uie former, and sul- 
phur, witli sulphuretted hydrogen, at the latter. Every candid 
person must recognise here the germ of those ideas, which are 
so admirably developed in his Bakerian Lecture .of 1806, and 
which yielded so rich a harvest in his subsequent lectures. 

In fact. Sir H. Davy entered on his electro-chemical career at 
the earliest possible period. The first article of Nieholam’t Journal 
for Novembei 1800, is an elaborate paper of his “ On the canaea 
of the galvauic phenomena, and on certain modes of increasing 
the powers of the galvanic pile of Volta,” not inferior In noyclty 
and interest to any thing published on the subject, except by 
Volta and himself. In the PhUot^phkal Traiuacriwis for 1801, 
appeared his “ account of some galvanic combinations, formed 
by the arrangement of single metallic plates and fluids.” About 
the same time were pnblished in the Jonmals of the Royal In- 
slitdtMfii,‘“ Outlines of a view of galvanism, chiefly extracted 
fiom a couise of lectures on the galvanic phenomena, read at 
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thtt'tfieaUre of Ae Royal InaUtation,^* by Sir H. Davy. Iliia 
piper cotataiM ao inuneme miaber of iheenioua viefM, which 
ho hu aiacMbKpanded aod Verified. '* When onr gdvanic in* 
■tAments,’* say* he, ** are Modered more perfect and more 
powerful, we may be readily enabled by meane of _Aem, to pro- 
cute Ae pure metala.” Another cnrioue diecorery there an- 
nounced by him, is “ a method of coustnicting simple and com- 
pound galranic combinationB, without Ae use otmetaffic sub- 
stances, by means of charcoal and Afferent fluids.* This dis- 
covery constitutes at Ae present day, Ae most singular and 
mysterious part of VolAic electricity. 

The circumstances which led Sv H. Davy to institute, in 
1806, Aose electro-chemical researches, which were destined 
to enlarge Ae boundaries of science, to extend the empire of 
man over the domain of matter, and to shed new glory over the 
cduntry of Newton, are sufficiently known to all scientific men, 
and to no person better Aan Ac compiler before us. In 
the Piahtophtcal Magazme fur April, 1805, C short letter 
was inserted, dated C'juibridge, and signed W. Peel, in- 
timating, that by the galvanic decompusiUon of distilled 
water, he had generated muriate of soda. The Edatbwgh Me- 
dical and Surgical Journal of Ae following July, contains a 
letter from Professor Pacchioni, bearing date, Pisa, May 9th, 
1805, in which he announces, Aat he has succeeded by gal- 
vanism, in proving muriatic and oxymuriatic acids to be oxide s 
of hydrogen; but Aat, in Ae latter. Acre is Im oxygen Aan 
exists in water ; or, as he states it afterwards in a new letter 
to Fabroni, “ In short, all substances proper for decomposing 
water, as soon as Aey are traversed by an electrical current 
strong enough to Asengage oxygen, have Ae property of con- 
verting water mto oxygenated muriatic acid *. In the PhJo- 
sopiUe^ Magasine for July, 1805, we find another letter, signed 
W. Peel, announcing Aat, on repeating his exiieriment on 
water, he obtained muriate of potash, instead uf muriate of 
soda, la Ae same number. Dr. Henry inserted a letter, shew- 
ing^ Aat muriatic acid was produced by the electrization of 
distiUud water, with ^latina points, in a glass tube. To this 
letter Ae eAtor subjoins a judicious note, in which he says, 
** From all that has yet occurred on this subject, a strong pre- 
sumption is furnished, that we are on Ae verge uf, perhaps, 
more than one important discovery in chemistry,” a preciic- 
tioa soon verified by Sir H. Davy. A third letter, signed 
W. Ped, is printed in the Phihtophical Magazme for December, 
1805, in wmch it is asserted, Aat doubly-distilled snow-water, 
yielded by galvanism, muriate of soda. About Ae same time 

* Jnnalei dt CAimir, tom'. LVI. j or, JUhek’M Rlagmuu for March, 
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mppeired in <he 4MurfMf Pacchitairtf wcond letter, eoafinidag> 
hie first statement '* This MtenMui^ dhmge,'’ anya he, *• of 
water into oxygenated mnriaiicomd, enatee aa a g ah t a ble sor- 
prise in the mind i film ^ poinit rtnt m ctgnomere cmuttif 
In the same voloma, wo find die Galranio Society of Paris 
controverting Pacchiani’s results ; which, on the other hand, 
were affirmed by BnignaiteUi *. 

The fermentation which had been thus excited in the efao* 
mical world was extreme. It was reserved for Sir H. Davy to 
allay it, by developing the true causes of all these perplexing 
anomalies. This he effectually accomplished in his first 
Bakeriau Lecture, on some chemical effects of electricity,** 
read before tlie ^yal Society in November, 1806, and pu^ 
lished in the first part of their TVansactions for 1807. The ex- 
periments detailed there were not made in a comer ; they were 
carried on with the knowledge of some of the first philoso- 
phers of England; and their origin, progress, and conclasion, 
were altogether independent of the results of Berzelius and 
Hisinger. 

Sir II. Davy*s lecture is divided into ten sections, of which 
the first is a brief introduction ; the second developes, in a 
masterly manner, the changes produced by electricity on water. 
This research obviously furnishes the key to all his subsequent 
discoveries : for he finds that water electrised in contact widi 
almost any substance, mineral or org^ic, except gold and 
platinum, is altered by them ; and that acid and alkaline matter 
is eliminated from substances in which nothing of that kind was 
suspected to exist. Electricity was thus shewn to be an agent 
of analysis, incomparably more delicate than the nicest chemical 
tests. In his subsequent sections, he comes to infer, that it 
may also be rendered an i^nt of decomposition more foweiM 
than any hitherto known, and suggests its applicadon to 
cover the trae constituents of matter, to reach the ima foae- 
tralta nature. “ This fact,” says he, ** may induce us to 
hope, that the new mode of analysis (the electrii^,) may lead 
us to the discovery of the true elements of bodies, if the moi- 
terials acted on be employed in a cerUun state of concentration, 
a<id the clectririty be sufficiently exalted.** * How soon, and 
how amply, he verified this anticipation, his discoveries Of 
I otassium, sodium, calcium, barium, boron, and the cbloridia 
theory, will attest to every future age. ' 

Having thus endeavoured to rectify the erroneous inpressions, 
which the perusal of Doctor Thomson*B account electio^e- 
mistry is calculated to make on the unwary reader, w« proceed 
to the second division of the first book of his i^stem, compre- 
hending ponderable bodies, which are handled m a very heavy 


* See PkihMjItieal Magamt for <1unr, 1806. 
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8\y|e. Jle dutributes them into eupporten of CQmbiution, 
liico£lnist>blM, and combtistibles. • “ The tena ityporttr ^ 
apply to those itubstaneei, Whidi tetetlM'pte- 
before ' combastible botCM* tn^'buhk.* That echeaueid 
dntbor, at the mesent daV, should assjame the aarmw noiaoafc 
of'Bedier and Stahl, as the grouhdwork of his system, is tnijy 
wonderful. Dr. Thomson contempiatee chemistry solely as a 
process of combustion, instead of conridering combustion as an 
accident of chemical combination; what is merely an adven* 
titious and occasional accompaniment of its phenomena he 
mistakes for the soul of the science. 

Oxygen, chlorine, iodine, and fluorine, are the subiects 
he chooses to begin with ; and seeing that he furnished no 
preliminary explanations of the prinoples of chemical action 
and research, they are quite suflicient to peiplcx and confound 
the student at his outset. In treating of oxygen, he gives a 
wooden cut of an iron bottle, and two of a pneumatic cistern, 
which he describis twice over, in two consccutiie pages, in 
nearly the same words ; these water-troughs diflbr only in the 
second having four clumsy feet, while the first has none. The 
whole article oxygen, is re-printed verbahm. He never mentions 
chlorate of potash, nor red oxide of mercury, as convenient sub- 
stances from which it may be obtained pure ; though the fonnur 
is always used with that view for accurate researches, and the 
latter afibrds it elegantly to tlie student, by means of a bent glass 
tube, sealed at one end. He gives no instructions for ascer- 
taining, whether the gas which comes over from the bleacher’s 
mang^ese, be pure enough for collecting. “ Oxygen gas,” 
says he, ** is not sensibly absorbed by water, tliough jarfuls 
of it be left in contact with that liquid.” Why does lie not 
state, that if jarfuls of it be left in contact with that liquid” 
in thepneumatic trough for a few days, it is so alteicd as to 
be nnnt for experimental purposes ^ He omits, also, to direct 
** the tyro just beginning tnc study,” to withdraw the iron 
bottle from the fire, or to remose its beak from the water, as 


soon as gas ceases to issue, and before the heat subsides, 
oiflierwise the water may be forced into the bottle, so as to 
cause explosion. 

** The weight of an atom of oxygen in the subsequent part of 
’ bj . ' 

^ent to two atoms, provided, tre suppose, as /'have done, 
that water is a compound of ouc atom or oxygen and one atom 
Cf hydrogen.” 'ihis hypothetical sentence is thrown at once on 
the student without preface or commentary. 

, , The second section treats of chlorine, and is also a 
re-mriaL “ As soon as the phial is full, it is to be withdrawn, 
and its mouth carefully stopped with a glass-stopper, accurately 
gioimd so as to fit, and wluth nml U pievtmul^ provided." ft 
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is, uodouirtedlyf sound adviM. to provide f otoppcrbofon yon 
t]7 tQ sto|>^« jdiial with it; bnt itis rethor nosound to desire 
the {diiel in he withdrawn btfon you, shy* it; HF should he 
ttopjaed hiffim it is withdrawn, nmess yon wish die dense 
ohiorioe to fall out. The Doctor’s love of detracting from 
En^liiti* chemistry is displayed in this article. “ Ine ex« 
penment^ of Scheele and Berthollet were repeated and varied 
by all thus eminent chemists of the time. But the first neat 
addition to the discoveries of these philosophers waa made by 
Gay-Lussac andThenard, and published by them in 1811, in 
the second volume of the Rec^chet PhytUM-Chmi^ue$, p. 94. 
Tfac^ riiewed, that the opinion that oxymuriatic acid containa 
no oxygen, might be supported: but, at the same time, as- 
signed their reasons for consideriug the old opinion as weB 
founded. An abstract of these important experiments had been 
published, however, in 1809; these experiments drciv the at- 
tention of Sir H. Davy to tlie subject." This statement is 
mischievously incorrect. The Bakerian I.ectnre, read before 
the Royal Society in December, 1808, and January, 1809, 
contains a great many ingenious experiments on muriatic and 
oxymuriatic acid, the constitution of which bodies was na- 
turally one of the first objects to which Sir H. Davy directed 
his attention, after the discovery of potassium and boron. At 
the end of the supplement to that lecture, he says, ** The pro^ 
re8.<i in which this decomposition (of muriatic acid) may most 
reasonably he conceived to take place, is in the combustion of 
potassium in the phosphuretted muriatic acid, deprived by 
simple distillation with potassium of as much phosphorus as 
possible. I am preparing an apparatus for performing this ex- 
periment, in a manner which, 1 hope, will lead to distinct con- 
clusions." His subsequent piqper, read in 1810 and ISlL 
before the Royal Society, finally decided the difiicuU point oi 
chemical doctrine concerning oxymuriatic acid. The papec in 
the second volume of the Jlf^oircs D* /IrcueU, to which Doctof 
Thomson refers his readers for autliority against Sir H. Davy’s 
daims, concludes tlius, “ Le gas muriatique oxig6n6 n’est pas, 
en efiet, decompose'par le charbon, et on pourroit d’aprjis ce 
fait, et ceux qui sont rapport^s dans ce m^moirc, supposer qua 
ce gas cst un corps, simple. Les ph6nom&nes qu’il pr^sent^ 
s’expliqucnt asscz bien dons cettc nypoth^se ; nous ne cher- 
cherons point cependant ^ la d6fendre, parcc qu’il nous sembln, 
qu’ils s’expliqucnt encore mieux, cn regardant I’acide muriatiqpe 
oxigen6, cemme im corps compose." But Sir H. Davy chose 
(D defieud that opinion, and succeeded in convincing the world 
diat it was the just one ; and that the hypothesis which the 
French chemists regarded as stiff better, was destitute of proof, 
and untenable. 

The experiments by which he eficcted this great revolution 
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we wnoag tlie finest ever made ; end it is dis«^ 
creditable) to Dr. Thomaoii, and detrimental to hie readers, 
^t he bsiiiBDtirely soppreesed them. In his meafflb descrip- 
tion of chlorine, his usualiuibeuracy accompanies hlfn : wbcn- 
Dyes any vegetable blue colour ie exposed to t^ action 'of 
chlorine, it is immediately destroyed, imd cannot afterwards be 
fcMred by any me^od whatever.** The gas itself cannot efibet 
this chants dry colours; the agency of moisture is re- 
quired. 

^ “ The dbutozide of chlorine was discovered about tbe same 
time by Sir H, Davy and Count Von Stadion, of Vienna ; but 
Davy’s ai^unt of it was published sooner than that of Count 
Von Stadion.” The account of the former was published in 
Thomson's Annals, eight months before that of the latter ap- 
peared. Surely, some qualm of conscience must have smit- 
ten our compiler, in writing his next page. “ But the pro- 
perties of the substance described by the Count, differ so 
much from those of the gas examined by Davy, that it is 
probable they are distinct substances.” 

A volume of chlorine may be considered as equivalent 
to an atom, while a volume of oxygen gas is equivalent to 
two atoms. Hence, if a body be a eompound of two volumes 
chlorine and one volume oxygen, we know that it consists 
of one atom chlorine and one atom oxygen*.” Into such 
atomical inconsistencies does he fall, in following Mr. Dalton's 
hypothesis, instead of tbe experimental system of >Sii II. 
Davy. 

The third section discusses iodine. It is word for word 
the same as in the .Gth edition, and it is badly extracted 
from the memoirs of Sir II. Davy and M. Gay-Lussac. He 
introd^s here, among simple substances, his whole account 
of iodic and chloiiodic acids, in violation of his own sys- 
tematic arrangement; and perverts Sir H. Davy's results on 
chloriodic acid, to suit his own atomic notions. 

_ His fourth section on fluorine is a misnomer. It is occu- 
pied almost wholly with tiuorie acid, which being, according 
to him, a compound, has no business among simple sub- 
ehmees. His account of it is remarkable, as usual, for dis- 
torting Sir H. Davy’s results. “ From an experiment of 
Sir H. Davy,” says he, ” it would appear, that the number 
which represents an atom of tliis aoid is 1.0095; supposing 
an atom of oxygen to be 1 f .” It is really too modi for the 
Doctor to commit such errors, and then transfer them to that 
accurate philosopher. To make the blander more comical, he 
quotes the experiment in a note to the same page, from which it 
appears, that the atom of fluoric aoid, on tiie Doctor’s own 

• p. IS!). f IbW. I- p. 198. *" 
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yrinciplM, computed by die plainest ’‘aritbmetie is 1.3015. 
** Hence,*’ says he, ** flaate of luae is eSmposed of 

FUioncaci^ < 26*418’ . < 14005. • 

Lime, . . . 73.562 . . 8.625.” 

This bmng a simple question in the mle of three, he might 
surely have contrived to solve it, in the course of two 
consecutive editiooi of his conqilete system. For, 73.602: 
3.625 :: 26418 : 1J3815, and not 1.0095, as he has it. But 
he is not content with forgmg this infinitesimal atom ; he must 
turn it to good account. The following is a rather &T0urable 
specimen of Doctor Ihomson’s style of philosophising. “ If 
we suppose flaate of lime to be acompound of fluoric acid and 
lime, its composition will be, fluoric acid, i.0U95, 

lime, . 3.625.'* 

** From this we sec that the weight of an integrant ]iarticle of 
fluoric acid must be 1.0095. If it be supposed to be a com- 
pound of one atom of oxygen, and one atom of an unknown 
inflammable basis, then, as Utc weight of an atom of oxygen is 
one, the weight of an atom of the inflammable base can be 
only 0.0095, which is only the thirteenth part of the weight of 
an atom of hydrogen. On that supposition, fluoric acid would 
be composed of inflammable basis, 1.00, 
oxygen, . 105.67. 

** So very light a body, being contrary to all analogy, cannot 
lie admitted to exist without stronger proofs than have hitherto 
been addiieed. On the other band, if fluor spar be in reality 
a fluoride of calcium, then its compobition will be, 

Fluorine 2.0095 
Calcium 2.(>25 

So that the weight of an atom of fluorine would be 2.0095, 
or almost exactly t viec the weight of an atom of oxygen. This 
is surely a much more probable supposition than the former. 
Hut the question cannot yet be considered as folly decided.” 
What a heap of tautolo^, piled upon his own arithmetical 
blunder I He gives no intelligible account of Sir H. Davy's last 
elaborate train of researches on fluoric acid. 

His second chapter is entitled, Of simple incombuslibles.” 
** By incombustible,” says he, 1 mean a body, neither cabbie 
of undergoing combustion, nor of supporting combustion. ' It 
unites to all the supporters ; but the union is never attended 
with the evolution of heat and light New we apprehend, that 
if the mutual action of two bodies, in any circumstances, to at- 
tended with the evolution of heat tuid light, one of them, at 
least, must be a combustible. But azote forms with chlorine 
and iodine, compounds capable of exploding with heat and 
light A considerable poition of tlie article azote is taken 
up with its acids, in order, as it were, to enlarge the book, 
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irHMMit gUllig tiie uthortlie troaUe of naw coa^oattion. Vhe 
MUM matter is reprinted in the second volume. 

The third'' chapter treats of aim{^ combnstiblea.* Of these. 
Ids first genus contains '* bodies forming acids, bj uniting iridi 
die snpoorters of eombnatioa, or vrith hydrogen.’* We madt 
hen with nine substances, among which an silicon, arsanie, 
and teUntinm ; but he exdndes chrominm and tungsten, thonj^ 
tMM mi|ht imagiM Aey had rather a better claim than silicon, 
to be regarded as addifiable eombusiMet. ** The pnsent me- 
thod,'’ says he, of confounding every thing under the name of 
metal, has introduced much confhsion into the science.” We 
know of no chemical writer, who has introduced such confasion 
as Dr. Thomson, who has clashed together, silicon, sulphur, 
arsenic, tellurium, and osmium, in one group. 

Under carbon, the only novelty is hydrocarhonu oxtde, ufairh 
Dr. lliomson has ventured to embody in n system of rlic- 
mistry, as, wc fear, upon insuflicient grounds ; fur more than 
one-third of the weight of ferro-chyazie acid is, by his own 
account, azote ; yet when he decomposes that acid in the ferro- 
chyazate of potash, by sulphuric acid and heat, he gets a gas 
absolutely destitute of azote. 

In treating of chloiic ether, he says, " I evaniined this com- 
pound in 1810, and tueertedtu-d that it is a compound of olefiant 
gas and chlorine.” He refers to the first volume of tlu HVr- 
nertan Memoirs, p. 516. On looking over this pa|>er on olefiant 
gas, we find the only thing said abont cbloiic ether, to be. 
‘‘ It is a substance, of a nature quite peeuiiar, and sum tn 
consist of die two gises simply combined together.” This is, 
obviously, a mere guess, for he offers uo analysis of it, yet 
assumes the credit ot determining its nature, after the researches 
of M. M. Cohn aud Robiquet had developed it. lii (hat paper, 
wc find him using, for another analysis, an olefiant gas, wl<ub, 
by his own account, “ coutained 16 per real, of eoinmou dir, and 
tbo oxygen gas was mixed with 1 1 per cent, of coumiou air.” 
We should like to know how he ascertained so precisely, the 
proportion of common air, when he was in the habit of operating 
with such impure materials. 

In a note at the end of carbon, the Doctor says, “ Mr. Brands, 
in a paper just read to the Royal Society, ha advanced the opi- 
nion, that this gas (carburctu^ hydrogen) is only a mixture of 
olefiant (^s and hydrogen gas. Bat the specific gravity of the 
gad la quite inconsistent with sudi an opinion. A mixture of one 
volume olefiant gas and two volumes hydrogen, would possess 
the chemical properties of carburetted hydrogon. But tlie spe- 
cific gravity of such a mixture, instead of 0.556, would be only 
0.36987.” Ou the piecediug page, wc find properties of 
carburetted hvdrogcn to be such, that for compJeto oombns- 
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lion, it requires twice its volume of ozyfi^en gas^ and produces 
exactly its own volume of carbonic acid But one volume of 
olefiant gas requires three volumes of oxygen, and^two volumes 
of hydrogen require one of oxygen, conslituting four volumes of 
oxygen to three volumes of the gases, mixed in his proportion ; 
instead of four to two, as his own statement requires. So that 
a mixture of one volume olefiant gas and two volumes hydro- 
gen would iwt possess the chemical properties of carburetted 
hydrogen." Again, when we turn to the Anaah of PhiloiiOphif, 
for November, 1820, where this criticism lies stretched at full 
length, ne fiud him flouudering in aqiiagmirc of figuies, and em- 
ploying, as usual, algebraic byniliuib, to perplex one of tlie 
plainest cases of arithmetic. Suppose now," say^ h ( , we 
wish to make a inixturo of olefiant gas and hydrogen, such, that 
it will rcquiie for complete combiiNtion, exactly twice its volume 
of oxygen gas, it is obvious that we have only to mix together 
one volume of olefiant ga>, and tu>o-ihtrds of a volume of hydro- 
gen gas." Here we have two-thirds of a volume of hydrogen, 
which, like the rogues in buckram, suddenly become three times 
that proportion in his system, or two whole volunus. But, 
in.; this c (»utradictK u, let us examine his elaborate criticism 


in the Arthjls. 'Ihe specific gravity of a gaseous mixture is 
found at oiico, by clividiiigTliesum of the weights bv the sum of 
the volumes. Therefore, when one volume of olefiant ^as, and 
two-thinlb of a volume of hydrogen are mixed, their joint spe- 
cific gravitj will become, 

0 9722 + ( 0.0694 x 


Ki 


^ = 0.611 


Ii>i us now see, liow the Doctor goes to work, to selre 
th» same problem, and what rcsnlt he obtains. “ Let A ^ 
volume of olefiant i;as; a = specific gravity of olefiant gas; 
let B — volume of h> dro^n gas ; 6 =: specific gravity of hy* 
drogen gas ; X = specific gravity of a mixture of A + B of the 
two gases ; it is easy to demonstrate from the common principles 
of pneumatics, that 


B & ^ A a 


In the T'Fesent cose, A «= 1 ; as 0.9722 

BsO.66; 6 s= 0,0694 


“ Consequently 


0.66 X 0.0694 + 0.9722 

: ■■■ = 0.86178 

1 fiH 


“ But this specific gravity is quite difierent from 0.666$, the 
true specific gravity of carburetted hydrogen f.” TnitniLH* 


• Vul, I P 30, 

t Nu' ember IS90, p. SSI, 

VOL. XI. I 
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aigtbraist ; lexcelleiit computer 1 we are apt to think, that, 
^ (0.66 X Q-0694) + 0.9722 ^ ^ _ 


1.66 


Mcisely as we Leave above, for both rules are identical. The 
Doctor, we are to.d, has hired an ingenious mechanic, fbr a short 
time, to mtike experimenU for him ; let him next hire an arith- 
metician to compute their results, and a person, versant in 
English composition, to clothe them in words ; and he may then, 
probably, publish a better system of chemistry. Rut the most 
amusing detection remains. On turning our eyes to the Doctor's 
paper, so often appealed to by himself, in the Wrrncrian Memom, 
we find, pae:e />07, the following statement about bis true car- 
buretted hydrosjen : “ after depriving it of its carbonic acid, I 
found Its specific gravity 0.611, that of airbeintr 1 000.” What 
a marvellous coiiKidcnce ! absolutely the same 'specific gravity 
by experiment, as the above theoretic mixture of olefiant gas and 
hydrogin, winch jiossc sscs the chemical pioperties of his carbu- 
retted h j drogeii ’ Dot loi Thomson is here caiiirht in his on n trap. 
To be suie he will tiy to get outof it hy saying, as ho doc s in the 
Wet^nerinn Mmoin, that the ditch ga*s contained 12 5 pn cent 
of air; but as he gives us no expoiiinontal o\id(ncc fni that 
assumption, we beg leave to withhold oiir assent. This 12.6 
per cent is necessary for his atomic hypothesis of the density 
of the gas, but wo find no proof or probability of its pre lonoo. 
When we figure to ourselves, the Doctor poking iho black 
slime at Kestalrig” for fetid gas, and uishing us to lulu vi, 
that he caught in his funnel of giejsy papei,” I2J pa cent 
of pure atmosphrric air, from piitiid mud, we must say, 
•• Credat Jndteus Apella'^ hnvd nos, WV see that the expeii- 
mental density corresponds luinuteU with that deduced from cal- 
culation. The reason tliat the «‘ppcific gravity of ihi'i gaseous 
mixture, was so accurately obtained by him, is its having the 
tame density nearly as aqueous vapour. Hence moisture intio- 
diiced^ no error into the result, as it has done lu his sjienfic 
gravities of the denser gases, of which thorf' is so pompous an 
account in his September and October aanah, 'Iho atomic 
theory shews us, that if two atoms of carbon act chemically on 
two atoms of water, there ought to result, one atom of carbonic 
acid(=lccirbon-f-2oxygcn)-|-]atora of olefiant gas(=: 1 carhoti 
+ 1 hjdrogcn) + 1 atom of hydrogen. Of the latter gas, which 
IS so very light, a small proportion escapes, leaving the mixture 
of 1 volume of olefiant + J of a volume of hydrogen. We lay 
little stress on this atomic representation of the process, but 
merely throw it out to accommodate Dr. 'I hoinson, in return for 
the numerous tynesfaiui, of a similar kind, that he has conjured 
up befoio ns 

Boron and silicon occupy the third and fourth sections. They 
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are rqirinted wiihoiit alteratioD, ftDd contain notliinj; remarkable 
any way. To pliospkorus in the fifth section he devotes nearly 
twenty-four pages, of which about five are atomic altera- 
tions. The qi/antity of sulphuric acid, 83 which he prescribes 
for decomposing 100 parte of calcined bones, is much too great, 
and will spoil the subsequent process for procuring phosphorus. 
And with regard to foriuing, as he directs, a phosphate of lead, 
with nitrate of lead, as a step in the operation, no uracticul 
chemist could afford to practise it. In nis view of the acids 
of phosphorus, which is reprinted in the second volume, 
secundum ariem^ he has contrived to make himself appear the 
hero of the scene, though' it is one in which he has played 
a very subaltern part. lie has suppre^ssed entirely the 
long succession of blunders into which he plunged, and from 
which he was extricat'd by 8ir II. Davy's n^^earches published 
in the Phdo&ophival Tmuhadiuns fur 1818. Wc'll may the Doctor 
say, The weight of an atom of phosphoric acid, lias cost me 
first and last, a good df^ul of trouble* 

In 1 8 1 6, he prcseiiti d a paper on the subject to the Royal 
Society, which after being read, was withdrawn. Full of 
it> importance, however, at the time, he ha<itene(l to publish 
lu Ui.N Anuah fur Ai>ril, a detail of its contents, among which 
we find tile atom of iihosphoric acid, declared to be 3.G34. 
Meuiiwliile he sets to work on phosphuretted hydrogen, and 
deduces from it, the atomic weight of the acid to be 3.5, 
wliicli iiiw dcci^^ou, he publishes in his Anuais for August 
iSltj. Hut lu! in January following, we find him affirming 
that 4.5 i^ the true atomic weight of phosphoric acid, and 
that 3.5 is uiuloiibledly wrong, and must be abandoned. 
In the sub&i quint October, the 5tli edition of his System comes 
foitlj, witli a long uiray of proof>, shewing that 4.5 is the true 
utoin of phosphoric acid. Sir H. Davy's di'cisive experiments, 
oil the subject, being lead, however, before the Royal Society in 
1818, made him reflect a little on his contradictions ; subsequent 
to which time, he seizes uii the number 3.5 fixed by Sir H. Davy, 
and finding it, uuiiiug Ins former guesses, claims it as his own 
prior discovery. 

The following sentence shews the Doctor's incompetency as 
an cxueriinciitalist. Unless the flask,” sa^ys he, be very 
completely exhausted, indeed, of comiuou air, combustion 
takes place when the pliOspburctlcd bjdroa* n i • h t into it.” 
'1'his confession betrays poverty of inveutiun, and iguorancu of 
the niclliods pfi'viously practised in buc.li cases. If the Doctor 
will consult Sir U. Davy's Bakerian Leclurf^ on the Alkaline 
he will find this philosopher filling his flask with hy- 
tlrQffiD, and then exhausting that gas, in order to get entirely rid 
of me atmospherical oxygen. 

^ Aunab rf Philosuphv^ for Jsuuarv 1821, p. 9. 

L2 
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Ib lh« edition of the System published in the antuna of \%Vt, 
Dr. Tliomson suys, “ It will appear, in a subsequent part of thil 
aeOtion, that phosphorons acid la composed of 1.6 {diosphorlis, 
and S oxygen. Hence its conerituenta are, 

Phosphorua 100 
Oxygen ISSJ-” 

The subsequent part of tliu section to which he alludes is tha 
following ; So that the phosphorus in pliosphun tted hydrogen, 
combines with either i volume, or with 1 volume of oxygen gas. 
In the first place, I suppose that the hypo]>bosphorous acid is 
formed. In the t>ecnii(l c.isc.pluisphorousacid*." Nowushe makes 
the volume ut phosphorous v.ipour 0.8328, we have the proportion 
of 0 MJ28 to 1.1 1 1 1, or 100 to 133.4 as above. Observe, this 
is the Doctor's laM decision, prior to Sir H. Davy's paper in 
the Traiumtions iuT IM.S. Ilcie, however, we find the follow* 
ing statement : “ If it be snpposi d a simple compound of oxygen 
and pliosphorus, the scries of pioportions lu the acids of phos* 
phorus will be 

iMiolp. Owfs. IMiuip. Oxyg. 

Hypn|iliosp]iorous acid, 45 15 3 ; 1 

riiuspliuiouh acid, 45 30 1.5 ; 1 

Ph^pluiiic arid, 45 bO 1.5 *. ‘2’’ 

Compaie lheubo\ea iho fullrming table in Di. 'lIi(mi<«on’a 
5th editijiL : ** Ibub ihc tbiec acidh of pbospbuiuh arc composed 
ts follows : 

Plioap Oxyg. 

Hypopliosphorous acid, 1.5 1 

Pnospborous acid, l.C> 2 

Plio^pboiic acid, 1.5 tl| 

In his 6lb earion, we bnd the following bold statement: 

The analysis of phospboioiib ueid b> l)a\y, in his 

paper published lu tlie Pfuhhojjhitul Transuciiuns fur 1818, 
exactly agrees witli mme, and -bei\«-s, of coinstc, to (oiiiiim itj." 

And tlie weight of an aioiii of piiu^phoioiis and is 2.5. ' We 
suppose there must be uu error ol the press, uud fur “ co/i/Sr/iip’' 
we should read “ confvie," 

One would imagine the atom of phosphoric and fixed in the 
Doctor's fiiiud ; }< l he de\ot< s a wh^le page of hi«i pioscnt edition 
to shew, that the cinalyst s by Berzi bus ot the phosphates of lead, 
barytes, soda, and lime, make the atomiu weight of the acid 
4.5 ! Aiid Iron) the same luithoiitv, he deduces tlie atomic weight 
of phosphoious acid tu bt 3.5. In such contradiction with it- 
self, is bln aiti^'.e on p! r sphorus. It must he allowed," 
says he, ** that ih evidence advanced by Berzelius has a 
very inipomug a<ipirt. Hut I think MV mode of determin- 
ing the compels. tun of p^usphoioas acid is so much more 
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simple than his, that the chance of aocuracy is much incrtas- 
ed. Yet as Dulong's analysis of phosphorous acid, coincides 
aJmost with that of Berzelius, the subject must not be con* 
sidcred as finally settled*/' Dr. Thomson's mode has more 
pliancy, than precision, when it allows him to make the atom 
of the same body, alteiiiately 2.5 and 3.5, at pleasure. ‘‘ There- 
fore," adds he, according; to this view, hypophospliorous acid 
is a compound of one atom of phosphorus, and i of an atom 
of oxy^n. Now this splitting of an atom of ox\i*cn, not 
mereljr into halves, but into quarters, which Itie hypothesis of 
Berzelius and Dulong render (renders) necessary, is, to say the 
least of it, very unsatisfactoryf ," pnuvrc atonic ^ corps qa'cn 
vaincment regarde comme indivisible! Tpnn the a hole, the 
section on phosphorus is the most conhistd piece cf wilting 
that we ever saw. 

Under sulphur in his sixth section, we accain find Ur. Thom* 
son setting up claims to disco^cTUs, and refeiiiuL lo oiioinal 
memoirs for proofs. Thus, for the coniposilion oi su!'ihiirous 
arid, he refers to his paper in the dth volume (J .\icho^sor s fiiO* 
Journa/; and. on turning toil, we observe the iwllouing de- 
lerniiuation, ** lienee sulphurous acid is composed of 
Suiptiiir. OR 

0\ygen, 32 

100. Page 97. 

The phenomena which attend the acidification of sulphur, 
and the flccoinpoMtion of .sulphurous acid, lendtr it pi ol able 
that sulphurous acid is lathcra compound cd' suipbi r.e acid 
and sulphiii, than of sulphur and o\}gin." Such an bi^ che* 
mical ])ioportions and elieinical philosophy in the paper he 
refcisto. “ 7ye/«e If follows,” h^. /lor-sai'-. " that sulphurous 
acid l^ composed of 100 suljihur 4- UK) oxygen.” And he 
actually places to bis own credit, and from the above paper, 
this late determination, tbal sulphurous acid coii^ists of equal 
weights of sulphur and oxygen. The first person who demon- 
stiated this tiiilh, was Sn H. Ddiy If the specific gravities 
of sulphinous acid lus and oxvgen bo compared, and the last 
subtracted from (he first, it wnil np]H'ai that sulphurous acid 
consists nearly of equal parts of oxygen and 8ul[iliiir by weight. 
In several experiments in which I binned sulptiur, procured 
from iron pyrites ofit of the contact of nir or iiioisturc, in dry 
oxygon gas over inercury, I lf>unrl that the volume of the 

oxygen was very little altcredt.” These are experiments in 

which the woild may confide. Dr. Ihomsoii finks tl** in ont'icly, 
and refers merely to his own, on which nobody can relv. 

The eighth section contains a transciipt of Ber/eli'is's ra* 

*“ Spirit m, Oih eililimi t, |» .JmI -* Inul, 1 , 
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learchei on Belenium. In the ninth section, on arsenic, he de- 
duces the atomic weight of arsenic acid, from the experiments 
of Berzelius and Lauder, to be 7.25; and, in the next pan, 
conirerts that number into l4.5, without trying to reconcile tne 
two statements. The atom of the metal itself, is, in the ode 
page, 4.75, and in the other. 9. In the first, it is said to take 
and 2^ atoms of oxygen, and in the second 3 and 5 to 
produce its two acids, 'rellurium and osmium, which are 
'Classed with sulphur and arsenic, are rc-printed with the addi- 
tion of only one sentence to the first, on its seleniurct. 

Ihjs second genus of simple combustibles, the alkalijiahle^ 
contains thirty-two bodies, which he subdivides into five fami- 
lies. Ilis long articles potassium and sodium arc re-printed 
terbntim, with the addition to the first, of a few lines from 
Berzelius on the scleriiuret. Lithia, is neecssaiily now ; but 
the Doctor, as usual, accommodates its atomic weiirht to a 
multiple of hydrncren. M. Vauqiu4in's estimate of its compo- 
sition as a metallic oxide ; M. Arvedson's analysis of its chlo- 
ride, and M. Gnu lin’s analysis of its carbonate, all c<.nciir in 
shewing its atom to bo 2.3, and not 2.25, as Doctor de- 
cides. In the fourth section, which treats of caleiuin, he 
makes the atomic weight of lime 3.h25, h\ sopjiressing the 
most accurate analyses of the carbonate by ciiilcrtiit chemists, 
and trusting to his own, which was certainly incorrect, as the 
sequel of his system shews. The sections on caleiuin, haiiuin, 
strontium, and magnesium, are literally re pi inter]. His pre- 
scription for preparing chloride of barium (muriate (if barytes), 
is marked with his usual awkwardness. By (loiiring muriatic 
acid on the sulphnrct obtained from the dccom|)o>itioii of the 
sulphate with charcoal, he takes up all the iron, and crmtami- 
nates the product unnece«<!'uily; wlicrcas, by adiling the acid 
to the filtered solution of the siilphuret in liot water, this evil is 
avoided. 

His second family, composed of yttrium, ghicinnin, ulurni- 
num, zirconium, and thorinum, arc merely rc-printed, and dis- 
serve no particular notice. The long article, iron, occupying 
twenty-two pages, is rc-yjrinted ^itli all its errois, on the. for- 
mation of steel, ^c., which lvd\e long been the ridicule of 
practical men. The only thing new, is a short paragraph on 
the seleniurct. Nickel and cobalt are alap served up, as be- 
fore. The absurdities rxpnsc‘d in our fornuT critique *, on Iiis 
article mangvmese, remain unaltered in the present edition. 
He has a new page on the hydrate of Arvedsoii, and the man- 
ganesic acid of Chevillot and Edouards. Cerium, uranium, and 
r^’Prmtcd verbatim . (3arlniiiim is a transcript from 
Gilberts annals, llis sections on tin, lead, bismuth, copper, 
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And mercury, are all mere aflairs of the printer, except short 
notices about their seleniurets. We were not a little surprised 
to find, tliat he took no notice of Mr. Donovan's new deter- 
mination or the proportion of oxygen in the mercurial oxides, 
after the numerous pauegyrics which he has pronounced on his 
paper. “ He finds,” says the Doctor, ” the composition of the 
two oxides of mercury, as follows : 

Protoxide JOO mercury, +4.12 oxygen. 

Peroxide 100 . + 7.82. 

Mr. Donovan informs us that, though he repeated his ex- 
periments b veral times, the results were precisely as above 
stated. 'I'licy do not accuratdif correspona with the atomic 
theory, and therefore cannot be quite correct ; but if we take 
the mean of the two, we obtain the composition of the twos 
oxides of meicury as follons 

Mcri* OjKVC> 

Protoxide 100 + 3.08 
Poroxifle 100 + 7 00 

niimborit wliicli differ very little Fiom those determined by 
former experiments*/' 

Here are coniinitted (wo distinct and independent errors^ id 
two diffonmt rompouiuls, one in excess, the other in defect, 
onrl by taking; the inc.m, truth is to be obtained ! lias the 
Doctor lui) notion of logic ? 

The articles gold, platinum, palladium, ihodium, iridium, 
antimony, cliromiiini, molybdeuiiro, tungsten, columbintii, and 
titanium (with which the first volume concludes) are copied ver- 
hatim fioin the old edition. We jicrccive merely a new notice of 
ignition produced by c*\po^ma platinum, iii contact with tm 
or sinlnnony, to a moderate heat. 

Ha\iiiu: devoted ho much attention to his fiist volume, which 
in fact contain^ the bubstanre of hi’^ system, w^e shall take but a 
rursory \i(w of the remainder. The Doctor commences his 
second \oliimo ^\ith the following paragraph : In the present 
state of the science of C'hemistry, I have thought it better to 
describe seveial of the compound substances, while treating in. 
the last book, ot the simjilo bodies, hy the union of which they 
are constituted, than to place all the compounds under distinct 
heads. A contrary plan has been followed by some modern 
writers, but I think the result has been such, as ought to deter 
others firom imitating their example. The unity of the subject 
has been destroyed, and the facts have been exhibited in so un- 
connected a manner, as must considerably retard the progress 
of the student, w+ile it fatigues and dis^jLUsts those who are 
already acquainted, with the subject.*’ Is Dr. Thomson aware 
what a graphical picture he has bteii drawing of hi& oivn work ? 
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S^mAj ever *' dcstn^ed the unity uf Cheniietry to Mioh e 4e« 
gm,,as we eee he hat done, in hi> firetvdanet nobody hat 
** nhibited the science in so unconnected a mdnqerr and 
not^ody has done so much td “ retard the progress of the 
student,” and to “ fatigue and disgust those, who are alreadj 
a^uainted with the suQert.” His tautologies are endless, and 
his KcIf-contradictions intolerable. 

Azote, which had figured by itself as an iacomhustihlf, in the 
first volume, becomes a combagtible in the second. Bonk II. is 
entitled, “ of compound bodies.” Its first division contains 
** Primary Compounds.” Of these, the first subdivision is called 
" compounds of oxygen with simple combustibles.” It has 
three chapters ; the first treats of unsalifiablr oxides ; tlic second 
oT salifiable bases ; the third, of acids. Of tiic lust, he has 
two genera; acids with a simple basis, and cumbustibie acids. 
Before he reaches the combustible acids, one hundred and thirty- 
three pages are occupied with details, whicii, to a vety great 
extent had been already given in the first volume. I\is uiisali- 
fiable oxides, are the two oxides of azote, the two of liydrogen, 
and carbonic oxide, which occupy five sections. Tliebi* arc, for . 
the most part, mere repetitions of what be had given us before. 
The salifiable bases are described in his second elmptcr, wl)ii'h 
is divided into two sections, the combustible bases, and the me- 
^lic oxides : beginning, as usual, with the must inlrir.ilc sub- 
jects, ammonia, morphia, ip:. 

The quantity of quicklime, which he prcscrilics Lr the dixoin- 
position of sal-ammoniac, is extravagantly great; three of the 
ibrmer to one of the latter ; whereas equal vvciglits are quite 
sufficient in practice. The equivalent proportions are nearly 
1 of lime, to 2 of the saiL Ills account of water of ammonia is 
a mus of confusion, joined to a suppression, or perveision 
of kaom facts. “ WaUT, by my tri.ds,” says he, “ is c.ipablt of 
absorbing 780 times its bulk of tliisgas; while in the mean 
tine, the bulk of the liquid increases from 6 to 1 0, Tlic specific 
gravity of this solution, is 0.000, wiiidijiist accords with the in- 
crease of bulk." 

New, as 780 cubic inches of this gas weigh 7.80 x 18=140.4 
grains, which combine with one cubic inch of water weighing 
262 A grains, we have their sum = 392.9 grains. Now 3}>2.9 • 
140.4 ; ; 100 : 35.74 = ammonia in 100. And 2.52.5 : 392.9; : 
6 ; 9.33 = increase of weight on six parts. But the weight, 
divided by the specific gravity, will give the volume. Ileiioe 
9 3.3 

±11= 10.306 
0.90 

ttrithmetic is as erroueous as we 
shall shew his experiments to be. 

Froin the first prop'irtion above, we see that such watci as “ he 
xsade in his trials, contained ,35.74 p^r cent, of animonin. 
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Kat in tlieaama he says, “ it follows from tlie experi^ots 
of Davy, that a toiuraied sol.atiqn ot aminqnia Is composed of’’ 
74.63 wat^ 25,37 ammooiaV' But the Doctor’s water of ' 
0.900, which he presently shews WM far under saturation, must 
have contained, by his own statement, 35.74 per cent, of ammo* 
nia. Not content with this absordity, he plunges into another. 

The following table, for which we are indebted to Mr. Dalton, 
exhibits the quantity of ammonia contained in ammoniacal solu- 
tions of diftcrent specific gravities. We there observe the fol- 
lowing numbers : 

Spenfie smily ot liq^, Amnonii per amt. by weieht. ' 

0.85 35.3 

0.87 29.0 

0.90 22.2’* 


Now wc ask Dr. 'J'hoinson, how dops 22.2 tally with 35.74, tha 
quantity deduced from 1ii:i trialn, ” at the very same specife 
jyravity, 0.90 ? But whal rip:ht had he to take up a very old 
cRtimate of Sir H. Davy's, and neglect the twhh* i^iven by this 
philosopher, in his Elements published in iK]2 ^ Was it that 
he might shew by the comparison of Mr. Dalton's tabic, that 
Sir 11. Davy was cgrogiously wrong, in speaking of a saturated 
Volution, with 2.5.37 ammonia, when Mr. Dalton’s table exhibited 
solutions containing .35 3 per cent. ? Why does he not hint at 
the (‘vUtonce of Sir II. Davy's table, of which he was^nquei* 
tioiialily nut ignorant ? No confidence whatever can be placed 
in the Doctor's favourite table of the water of ammonia, one. of 
the most important re-aoeiits of the chemist, and one of the 
most useful preparations of the apothecary. The per centage 
of ammonia m the w'atcr of <(pccific gra\ity 0.90, is, by »Sir H. 
Davy's table, 2(); a quantity very nearly, if not absolutely, exact. 

Potash, soda, and the rarth*, are merely reprinted rrom his 
former edition. 

In his introductory remarks on acids, we meet witli an aaser- 
tion, in the last of the following sentences, which would do dis- 
credit to the incipient tyin. All the acids, at present known, 
with the exception of three, namely, sulphuretted hydrogen, 
telluretted hydrogen, and .seleniiirc tted hydrogen, contain a sup- 
porter of combustion. By far the greater number of known 
acids contain oxygen. AH oc/ffc, therefore^ (with the vxosptixun 
of those above named) are comhinations of siipj^orters and colit- 
bustibles)* Pray, Dr. lliomson, what is iotlie acid ; what is 
rhloriodic acid ; what is chloric and ; what is Co/inf Steulion's 
perchloric acid ? Where is their romhnstible element ? 
Wc do not find it anioug any, or alK of your combustibles. 
These aeids result from the union of your mere siqiporters ; and 
' in their formation comhustion takes place, without ant* of yqur 
combustibles. Ihe Doitur's remarks on acidity, indued, like 
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all hji^ iDecuiienB of generalization, are feeble, and at least ten 

K rs bcjiind. As samples of composition, they are intolerably 

¥y. 

Under sulphuric acid, we hare first of all a most^lame ai> 
count of its manufacture, and secondly, a.ve^ defective and 
incorrect table from Mr. Dalton, of its specific gravities at 
successive stages of dilution ; though he knows, that a com- 
plete and accurate table of this kind is indispensable to die prac- 
tical chemist. His inconsistencies are here particularly glaring. 
** Various statements,* says he, ** are to be met ^ith in books, 
of tliO specific gravity of the sulphuric acid of this coun- 
try. which is a compound of 1 atom acid + 1 atom water,” 

( 81.6 + 18.4 ).” From my own experiments, I conclude that 
when quite pure, its specific gra\ity is 1.8447^." Yet in tin* 
table, immediately preceding these remarks, npjiosite to 1 .84.0, 
we find 77 per cefiL by weight of real acid, instead of 81.6, an 
error of no less than 4.6 on the hundn^d of tlie liquid acid. 
The whole table participates in this macrurary, and never, by 
any accident, approaches within two per cent of the tiuth, so 
that it is worse than useless to the chemist. 

Among his combustible acids, we miss three old arcpiauit- ^ 
ances, which he formerly introduced to our notice, the iln iimir*, 
sorbic, and zumic, the latter of which was t hnstened by him- 
self. But he has replaced them by tliree others of anpirintly 
equal identity and importance; the isa«^nrLc, kramiiic, and 
ellagic, which might as well have been left in their n>itivc m ^ts, 
till they were a little fuller formed. We are well phased, 
however, to see the lampic, meconic, and purpuric, tlionnh 
we presume that he is wrong in his guesses respci'ting the 
first of these. 

We are glad to find that oxalic acid is finally freed of an 
awkward twelfth part of an atom of oxygen, which vexed him in 
a former edition. He makes it now a comjionnd, meirly of one 
atom of carbonic acid and one atom of carbonic oxide, whose 
joint atomic weight is 4..'i =r 2.7.^> + 1 75, 

Upon this subject w'c WTre surprised that Dr. Thomson does 
not refer to his own elaborate paper on the subject, in the PAf- 
heophical Transactions for 1808 ; particularly as thi.s is his only 
melnoir received into that distinguished collection. But, on 
looking into the paper itself our surprise took another diioction. 

“ The committee of the Royal Society ouyht to l#e impar- 
tial,” says the Doctor, in his late diatribe against them : in our 
humble opinion, they have here shewn that they arc impartial. 
It little becomes Dr. Thomson, therefore, to accuse the council 
of the Royal Society of paitiality and oppression agaiust rising 
genius, while all the papers written by another favoured indi- 
vidual, however numerous, however expensive, however trifling, 
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or however ebsurd, arc sure to find a]^hice in the Transactions 
of that learned body*.’* This assertion forces upon us the 
trouble oOhewirig that the two fatter epithets are not alto- 
gether inapplicable to his own pa^r on oxalic acid. 

Vaijquetin mentioned in his dissertation on cinchona^ that 
the crystallized oxalic acid contains about half its weight of 
water. But this ingenious chemist does not seem to have 
lieen aware of the real composition of oxalate of limet-” The 
Doctor, from a vast heap of experiments, made out this to be, 
acid, and 37.5 base; while the crystals of acid contained, 
arnirding to him, 77 real acid, and 23 water. Let us see what 
he declares in his system, to be the truth. Berzelius has 
shewn,*' snys he, ** that they (the crystals of oxalic acid ) are 
<'omposcd oi* 

Real acid 52 
AVater 48 

Hence, tliey seem to he a compound nf I atom acid + 4 atoms 
waterl." And oxalate of lime is now slated bv him to consist of 

Acid 55.44 
Base 44.5ti 

a very difiV^rcut proportion, truly, from that which he has given 
iibuve, “ of which,” lie justly observes, “ M. Vauquelinwas 
not aware.” Ber^marrs old profiortion of 48 acid to 46 lime ; 
or ill 100 parts of 51 and a fraction, to 48 and a fraction, is 
prodigiously more correct. Yet, of this excellent chemist, Dr. 
Tliuiuson says, there must have been some mistake in his 
experiment.” His mistake was precision itself, compared to the 
Doctor's error. As all his siihscqiicnt statements, in this paper 
on oxalic acid, arc founded upon this erroneous analysis of oxa- 
late of lime, it is needless tr* examine the superstructure. Oxa- 
laio of barytes is lu.w iiiudt , ii his system, to consist of 
Oxalic acid n.'ii Barytes 68.38 

Or, 100.00 216.00 

In his memoir, it is 100.00 142.86 

being of base a pru[K)rtion too little by more than one^halfot the 
whole quantity. 

Though he* does not refer us to the paper itself, yet he 
says, ] found the cuniposiiion of oxalic acid may be stated af 
follows ; 


Oxygon 

H4 

Cal boil 

32 

llj drogeu 

4 


100^” 


But that acid of his consisted of 32..5 water + 67.5 real acid in 
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100, ^Hescep if we deduct 28.9 oxygen + 3.6 hydrogen (s;32,5r 
wfiiter), from the above proportionfi, we have 

35.1 oxygen^ or 52.00 ^ 

32.0 carboxip 47.4 
0.4 hydrogen 0.6 

67^ lOoio 

which is the composition of the real acid by his experimenUr 
Berzelius’s analysisy which he now considers as nearly ezactp 
gives us. 

Oxygen 66.534 
Carbon 33.222 
Hydrogen 0.244 

“ioolioo* 

The above statement expofcs, as we think, an attempt to sub« 
slitute an absurd analysis ibr one iieaily true ; for our author 
compares the delusive constitution of an acid, containing, cou- 
fesscdlvi 32.5 per vent, of water, witli Berzelius's real analysis of 
the real acid, and from gross errors in his former estimntr, which 
cause an accidental and spurious reseinblanct'. claims antn‘i|m-% 
tion of the truth. 

The second subdivision of ** primary cohipoiiiids, roiincd hy 
the combination of two or more simple suh'^taiicc.*^ with c.icii 
other/* comprehends compounds of chlorine witii siipp itns 
and combustibles.*’ Secondary compounds,” s lys Dr. 'I hom- 
soDp ** are formed by the coiubination of two or mote riiiti|jound 
bodies with each oilier. Thus phosphate of ainmuiua i^ (Com- 
posed of phosphoric acid and aiiiiiioniii )-'’ In douiiiight \io- 
lation of nis own arrangement, he introduces chloiatc of am- 
monia, and ail the cliloratcs, under piiinuiy compounds, such 
as acids and oxides; andth? readier scc k^ them in vain, among 
the salts, his spcondanj compounds, to which they dcaily 
belong. Under the chapter “ Chlondcs” wt* have only chloride 
of lime; and heic we were surpris'd lu laid a coiijinciidatory 
repetition of his former plan of analysis, after the confutation 
it received in a late volume of tlic Annales dc Chimic tt de 
Pkycique, The oxygen gas,” says tlic Doctor, given out, 
(by heat,) enables us to clctermine very exactly, the quantity of 
dhlorine contained in the powder 1.” This method is worse 
than nugatory to the bleacher; it is piTfictly dcc('ptivc. For 
a mixture of chlorate? of lime and muriate of lime, will give 
exactly the same propfjrtion of oxygen by heat, as a genuine 
chloride of lime, but the former mixture has no bleaching 
power. Moreover, as the chlorine in the bleuehing powder 
is but loosely miitcd to the Innf, a portion of i1 comes off by 
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the lieati^llier done, or in the state of an oxide, soloblein 
water. H's preceding: schemo * of analyzing this jwwder by 
nitrate of silver, was still worse: it was a method which would 
lead the bleacher to believe, that his powder was strongest, 
when in reality it was weakest, or altogether inert. For when 
the chloride of lime passes into the common muriate, as by 
keeping, ^c., the precipitate by nitrate of silver attams a 
nuaimutn. 

When we read his next article, on muriatic arid, we are 
tempted to exclaim with the old statesman, Nescis, mi fill, 
quant parva srientifi, libri quidam coiiticiuntur. ** A cubic 
inrh of water," says be, ** at the temperature of 60^, barometer 
29.4, absorbs Sl.'i'cubic inches of muiiatic acid gas, which is 
equivalent to 308 grains nearly. Hence water, thus impreg- 
nated, contains 0.548, or more than one half its wciglit of 
muriatic acid, in the same state of purity as when gtiseous. I 
caused a current of gas to pass tlirough water, till i^ refused to 
absoil) any inor. The speoitio gravity of the arid thus ol>- 
tained was, 1.203. Jf we suppose that the water, iu this ex>' 
perimeiit, absorbed as much gas as in the last, it will follow 
.4roni It, tiiat parts of water, by being saturated with this^s, 
expanded so as to occupy very nearly the bulk of 11 parts, but 
tn all niy trials, tlie expansion was only to 9 parts. This 
would indicate a specific gravity of 1 .477 ; yet upon actually 
trying water thus saturated, its specific gravity was only 1.203. 
Is tins difference owing to the gas that escapes during the taking 
of tl)o sp>‘citic gravity t This nonsense is quite deliberate. It 
IS copied verbatim liom his fifth edition. Yet the whole is an 
aflkirof simple jnofioition, level to the rapacity of the youn^st 
school boy. 100 cubic inches of muriatic gas weigh, accorung 
to him, 39.162 graios ; hence 

(1.) 100 : 39.162 : : 515 : 201.6843, and not "308 grains 
nearly," as be states. 

(2.) (25.2^2 + 201.68) : 201.68 : : 100 : 0.444, and net 
" 0.548, or more than half its weight.*' 

(3.) 2.52 52 : (252.52 + 201.68) ; ; 1 : 1.798ssthe increa^ 
toeigkt, which a volume of v ater acquires by combining with 
515 volumes of muriatic acid gas. And the volume being in- 
versely as the specific giavity, if wc divide that weight by tks 
given 'specific gravity, we shall have the xobme of the liquid. 
Hence 


( 4 .) 


1.798 

1.203 


= 1.4946 


* Antiab of PUhufhy, March, 1919, p. 182. 
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•vbicih it very>Bswlf 1^. Thua 6 part* baooM 9, and aat H, 
1 ^ be « 9 iiU have ihem to be. WhatbeceoMaewofUie qoes- 
tion, witfi which he coacludce ? . 

llariate of ammoniu, and the other muriates, are placed 
Maong primary cuiupounde, in utter disregard of his own dwtinc- 
Uons. By thus separating then from the other saline bodies, or 
eecoadary compouads, to which they strictly belong, he destroys 
all appearance of system. Nay, farther, under the title mariofie 
4wtd, we have his prolix and ‘not very edifying account of the 
several processes for extracting sutearbonate of soda from 
sea salt Here, wc perpeive nothing new in this edition, except 
brief interpolations concerning Uie muriates of cadmium, and 
of the vegoto-alkalies, the latter of which, ought by his own 
potions, to have been placed among the salts of these bases. 
Much perplexity, and teasing references to the first volume, are 
occasioned by his jumbling together the chlorides aud muriates. 
In like manner, the title, iodte acid, is a inisuomer ; the arlich: 
consists wholly of a misplaced detail of the iodates. Of the acid 
itself he gives no account. Hie liydriodutes and the iodides, 
•hare the same confusion « ilh the muriates. Under ,/?uunc acid, 
we are told nothing of this substance itself, but wc have aii un- 
satisfactory detail of its salts. These are vitiated thoroughly, 
as to their proportions, by his extravagant error of “ consider- 
ing the weight of an atom of fluorine to be 2 whereas it is, by 
simple arithmetic, in his own view of its nature, 2.2.0, uud 
the fluoric acid 2.375, from Berzelius's latest researches on 
fluatc of lime. This makes its atom, 0.12.0 x 19, when 
i^[arded with Dr. Front, as a multiple of hydrogen, by a whole 
■amber. 

The formula which be gives, as from M. Gay-Lussac, for pre- 
paring chlorocyanic acid, evidently furnishes a mixture of iliat 
■sid, and the muriatic. M. Thonard, wlio probably coiiiprchcuds 
the language and process of bis distinguished colleague, gives 
tbe following directions foi preparing his chlorocyanic acid, in 
the second edition of his Trait/ ; “ On peut le pr/parer, en 
faisaat passer un coorant de chlore, dons une dissolution d’acide 
hydroeyanKjae Jnsqu’a ce qu’elle dccolore I’indigo dissous dsns 
Fseide sulfsrique, le privant de Texcis de chlore qu’elle cootient, 

S ir le mercure, et la toumettmit nuuiie a oae ahakure moderit. 

n obtient ainsi un fluide elatlique, qui poss^de toules les pro- 
pri^tes attribucs k Vadde prutsujue oxigenc. Cepciidant ce fliiidie 
n’est point do I'acide chloro-cyanique pur ; car celui-ci nc |)eut 
exister que liquidc sous la pro'siou de ratmo8plikre,a la tempera- 
ture de 1.0 a 20 di-gres ; e’est un melangi- tl’ac.dc carboniqiie 
et d'acidc chloro-cyanique dans des proportions variables qu'il 
est difficile de determiner. L’acide chloro-cyanique ainsi obtenu 
est inodlot^ ; son odeur est si vive, qn'k uae tiis-pe^te dose, il 
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irrite 1ft memlHiftiie pituitftire, et determine lelftruioielkients te 
density datermhite par le calcul est de 2.111 ; il rougit 1ft toiir* 
nesol, n*eBt point inflammable, 

M. Gay-Lnasac, indeed, proved that it was tiot natnVallj 
gaseous, by placing the liquid, before applying heat to it, la a 
jar, inverted over mercury, under the receiver of an air-pUmp ; 
and exhausting the air, till the vajmur had expelled the liquid. 
On re-admitting the atmospheric pressure, the whole vapour 
condensed again. Now Dr. Thomson mistakes this expe- 
riment of probation, for the process of production, and omits 
the latter entirely. In my experiments, says M Gay-Lussac 
** it was mixed with carbonic acid gas. It would have been more 
advantageous, if instead of this gas, an insoluble gas had been 
present ; but after finishing my analysis of the mixture of cfaloro- 
cyaiiic acid and carbonic acid, I did not think that I should add 
to its accuracy, by repealing it witli another mixture : .... It is 
colourless, its smell is \ery strong. A very small quantity of 
it irritates the pituitary membrane, and occasions tears. It 
reddens litmus, is not iiiflaiiiuiablc, and does not detonate when 
mixed with twice its hulk of oxygen or hydrogen. Its density, 
.^determined by ealculation, is 2.11 1, ^c.i" 

Let us see iiow our Doctor travesties the French philosopher. 
** Chioro-cyanic acid, thus obtained, possesses die following 
properties. It is a colourless liquid, having a very strong and 
peculiar odour, so that a very small quantity of it irritates the 
pituitary membrane, and occasions tears. It reddens infusion 
of litmus, is not inflammable, and does not detonate when mixed 
witli twice its weight of oxygen, or with hydrogen^.*’ The acid 
which M. Ciay-Lussac examined was not liquid, it was rendered 
gaseous by admixture with carbonic acid, and tliercby separated 
from muriatic acid , wdiich must exist abundantly in the Doc- 
tors acid, in consequence of the union of chlorine with the 
hydrogen of the hydro-cyauic acid. This liquid mixture 
does not detonate when mixed with twice its weight of hydro- 
gen." Who would expect that it should? Its density is un- 
doubtedly much greater than that of water ; but twice its weight 
of hydrogen will be eleven thousand eight hundred times its 
bulk, supposing its density equal only to water. ** It reddens 
litmus." Who can doubt it ? It consists of an atom of muriatic 
acid, mixed with an atom of the chioro-cyanic acid, dissolved 
in water. It would be much wiser for the Doctor to stick 6o 
'literal transcription. He never alters the language of the ori- 
ginal author, without impairing its force, or changing its mean- 


'O Tonic II, 540. 

t Annaki de Chimte, Tom. 95. 'Die above is Dr. Thomson*! trsnsla- 
tiuB* 4 & bis i4«Mlr fur July ISIS, p. 48 ; which renders the mbtaki In his 
system moce ridiculous. 
t Speiem, 11. ?90. 
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iaft. Tbii ft^indi ob of the late Mr. Heton, a traodator of 
Fottfet^a; whb, iheeUng the expra^aion, “ predpite per ae/* 
kdltdinjea 0>at the two last worda were one, (perse) and- prpduc^ 
mnar mercury, a Persian precipitate, to Uip uo ainall astonish- 
maqt of the English chemista 

Ihe aulpho-chyazic acid of Mr. Porrett, which the Doctor, 
in his 5tb edition, by atomic juggling, conTcrted into “ a com- 
pound of 1 atom of cyanogen -p 3 atoms sulphur,” in defiance 
of Mr. ^orrett's experiments, has now become a compound of 
2 atoms anlpliur + 1 atom hydrocyanic acid. We have no pa- 
tience to follow him through those atomic tortuosities. 

The Doctor's dilemma between hypothcRis and experiment on 
the fenochyaric, or ferruprnssic acid, is iiuite comical. *' I con- 
sider it as proved that the acid is lompuscd as follows : 

2 atoms carbon ........ s 1.500 

1 atom a/ote 1.750 

1 atom hydrogen ....... 0.125 

4 atom iron 1 .750 

5.125 

** But as the equivalent number 5.125 cannot be reconciled, 
to the composition of the salt, I see no other alternative than 
to suppose that tlie iron, in reality, amounts to a whole atom, 
although 1 have only been able to obtain lialf an atom. On 
that supposition, fcrro-chyazic ac‘id must be composed as 


follows : 

2 atoms carbon =; 1.500 

1 alum azote .......... 1.750 

1 atom hydrogen 0.125 

1 atom iron. 3.500 


6.875 

** This would make the weight of the equivalent number for 
the nmd 6.875. I am disposed lo susp-rt that it will ultimately 
turn out to be 6 Ifi, which would bo the weight of an atom of 
evanogen, united to an atom of irou*.” What aro we to be- 
lieve, amid these direefold conliadictions? and what becomes 
of his ** considering it as proved" that the first proportion is 
correct? His first atomic proportion gives 34.186 per cent. 
of iron ; his second, 50.9 in the same acid. Can his analytical 
methods not furnish him a better afiproximation than these 
two numliers? Under ferrochyazate of potash, he savs not 
one w«^ on its composition, Uiough it is, undoubtediy, the 
most interesting salt to tbe practical chemist in his whole 
system. Ihc ferrochyazates, too, are all misplaced; they are 
in no BMse primary compmmdt. 


* ii all 
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In of sulpbuiic e^ier, he ^ives the etoonp view g(. 

its coprintaliOhi at if deduce4 hy liinis^i from Mr. DaltcmTt ▼ 
ezpMttiekitii bnt^M. Gay-Lusnao it Ae tole audior of jliai; 
important <l^lhonstratioii. If we turn to the Annaks de CKtffite, 
Tom. 9Sf*16T July, 1815, we find the followiDg statement, ** M. 
Gay-Lussac^ peuse quo Tanalyse de Tether sulfurique, par M< 
de Sanssure, n'est point ezaete. II croit que cet ether est 
eompos6 de deux volumes dc gas hydrogcue percarbonc (olefiant 
^s) et d*un volume de vapeur d'eau ou en poids de 100 d’hy- 
drog^ne percarbon6, et de 31.95 d'eau, parce qu'en eifrt, en 
ajoutant deux fois la density de gas hydrogdne percarhoni a 
celle de la vapeur d’eau, e’est k dire 0.978 ptus 0.978 k 0.625, 
on obtient 2 . 581 , qui ne difleie que de 5 milhimes de 2.586, 
densite dc la vapeur d’ether. Cette vapeur resulterait done de 
deux vfilumos dc ffas hydrogene percarhon^, et d’un volume de 
vapeiii d^ III oonaeiisees en un sfulV Yet our author claims 
for hiuuclf, lu 1817, the uiPiit of a research piihlislied by M 
Gay-Liibbac in 1815, and reprinted with just coinmi ndations by 
M. 'Iheiiard in 1816 ^ “ Hic experiments,' say^ the Doctor, 
f wlikh Ml. Dalton has made ou the anal } sin of ether, shew 
pn d very satisfactory nanner, that the notion uliiih / threw 
JLs^ in my Sythm of' Chemistry (of 1817 ), that sulphuric ether 
is a compound of tv^o atoms olefiant gas, and one atom 
va|)Our of water, condensed into one solume, is tlie true one.” 

“ Hence 

2 volumes olefiant gas w^igh 1 9416 

1 vuluine vapour oi waui 0.025 


Total 2.5006 

.^pc< liic 1^1 ai itv of I ilici vapour is ... . 2 ^»'s00t” 

In tu iliiu '»f murntic clhu, he quotes M. Thenard's experi- 
nKnlsfioin the Manoi *s dM/cmi/, Tome I, published in 1807; 
but cntiid} conceals tl c in lucnt icseaiclKsof M.M. Colin 
and Uobiquot iii the Junnhsdt Vhtmte it di PAysu/uf , 1., 348, 
published iii Apiii lbl0,wh(ie they shew that, this ether passed 
tliiough du icrnited tube is converted into muriatic acid and 
caiburetted hydrogeo, and that its constitution may be repr^ 
seated by 1 volume of olefiant gas -f 1 volume of muriatic 
acid, condensed into one volume ; for the sum of the tlensities of 
these gases, is nearly the same with the density of muriatic etbsr 
vapour. The Doctor sinks all this from abroad, and bnngs tins 
view foiTward, as if this idea of its constiUition, were a suggen- 
ti(m of his own. ** I have very little doubt," says he, ^ thai 
this athar is a compound of 1 volume of olefiant gas + 1 volume 
muriatic acid gas, condensed into one volume. On this sifips- 


* iVs torint the above pussgp, as it is quoted by M. Theoard, in bn 
lom. IV , |» published in 1816, to shew the general promid- 
gdtioii of this view ol ether, long prior to the Doctor's %th Edition, 
t Thomson, m 4ntMf* of PkiUMphy^ August, ISsU, p. 81. 

Voi.XL M 
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sition, the specific gravity will be that of olcfiant^gas and that 
of muriatic acid gas added together 
On his salts, we shall waste few words. Atomkil conceits 
perpetually vitiate his descriptions of them. Thus in treating 
of the earboDatc of ammonia of the shops, he says, “ When 
in its perfect state, this eiibSpecies is composed of 1 atom 
carbonic acid, and 1 atom of ammonia, or by weight of 
Carbonic acid^ 2.75 56.41 100 

Ammonia, 2.125 43.59 77.27 

But the longer it is kept, die greater is the proportion of car- 
bonic acid, and the smaller the proportion of ammonia, which 
it contains, because die alkali gradually makes its escape into 
the atmosphere* 1 havg obtaiueo it from shops in Loudon com- 
posed as follows : 

Carbonic acid, 55.70 100 

Ammonia, 21.16 46.98 

Water, 18.13t" 

How is the water introduced into his “ jKTfecl” salt; for it is 
not delitiiiescent ^ In truth, the Doctor knows very well, that 
this is not die constitution of the solid Hubcarbonate of tl ‘ 
shops. The commercial salt is never composed of 1 atom car- 
bonic acid and 1 atom of ammonia." It consists of 3 atoms Cte^ 
bonic acid -f- 2 atoms ammonia 4* 2 atoms water ; which form 
the pungent smelling coin{K>und. By cx(H)Sure to air, this 
bf.*comes a scentless salt, consisting of 2 iium< carbonic acid 
+ 1 atom ammonia + 2 atoms water ; so that it los<‘S an atom 
of carbonic acid and an atom of ammonia =: one atom of M. (iay- 
Lussac's carbonate, in the transition I. On sulphate of ammonia 
we observe one of his quotations to be corruptly given. On 
tarning to his reference (Annals of Phdosophjf^ X. 294), we 
find the sulphate deduced by experiment as consisting of 
Sulpliiiric acid, 6i.U(l 1 atom is 60 60 

Ammonia, 25.9f» I 25. 7 1) 

Water. 13.04 1 13.64 

The Doctor chooses to make it, acid 60, base 40 in 100 parts. 

^]9is own t&eoreticoZ composition ** is acid 70.17 + base 29.83 
zz 100." We do not profess to know what Dr. Thomson means 
by theory ; whether it be an explanation founded in facts^ and 
adequate to account for the phenomena ; or an cxplimation a/i- 
connected with facts, and inconsistent with the phciioiueiia* 

The salts, generally speaking, remain with all the errors and 
imperfections of the old edition. We shall give one example, 
among many, of the vitiation of ihis part of chemistry, by 
atomical conceits. “ According to Proust, the acetate of cop- 
per is composed of, 


* System, 11, f ibid., II, 413, 

t AtiMistfJ*hainepky^ X. 20tii and this Jpurna/, VII. 224. 
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# 

•* 31 tcid and water 

39 oxide 

V we auppoae it a compound of 1 atom acid, 1 atom mude, 
and 3 atama mater, iu constituents will be. 

Acetic acid 25.12 

Peroxide of copper 39.41 
Water 36A7 

^ 00.00 

** I consider these to be i(s true constituents*.'^ But there is not 
a shadow of evidence for this random decision. If for 25 per 
cent of acid, he had guessed 50; and for 35{ neaiij of water, 
one fourth of the quantity, he would have come prettv near 
to the truth. »Such temerity of error destroys all conmenee 
in the statements; nor can practical men derive any bene^f ^rnm 
them, ill conducting their operations. 

Of the third volume, the first 160 pages, are taken up with 
Dr. Thomson’s notions of the phiIoso]my of clumisiry ; or, ** an 
acconnt of the nature of tlie power which produces combina- 
tions.” The following is the incipient sentence. “ Ail the 
great bodies which constitute the solar system, are urged towards 
ff each other by a force which preserves them in their orbits 
regulates their motions.” The force which urffes them 
fmjethcr^ preserves them in their orbits! Every school-boy 
knows that the system of the world is sustained in order, by 
the blended powers of gravitation and projection,” acting on 
its revolving spheres. ** Conantur ca omnia a centris orbium 
reccdcTc; et nisi adsit vis aliqua conatui isti contraria, qua 
cohibeantiir, et in orbilms rctineantur, qnainque ideo centripetam 
appcllo, abihuut in rectis lineis, unitbrmi cum mutuf-” He 
venerable words of Newton will atone to our readers, for 
wasting a moment of their tunc with so plain a matter. 

In the section on gaseous eoiistitution, to which no praise, 
either for ingenuity or research, can be given, Dr. Thomson enu- 
merates the solids, sulphur and iodine, among the simple gases. 
Now surely, phosphorus, carbon, boron, mercury and all the me* 
tals, have as good a claim to admission among me simple gases, 
as the above two solids; and indeed, had he been desirous to give 
us a systematic view of combvvnu volumes^ he should have done 
so. ^ Of these gaseous bodies,” says he, there i*; one whose 
specidc gravity is equal to the weight of its atom. This is 
oxygeu. 

Specific gravity oxygen being 1 Weight of an atom 
Oxygen 1.000 ^ 1.000 

Sixteen of them have their specific erravity equal to half the 
weight of their atoms. These are clilorocarbonic acid, chlo- 


* Syiiem II. G44. 

t Newtmd Prindpia^ 4to, editio terlia. Definitio quints. 
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rine," &c. “ Five of them, have their specific gravity, equal 
to one fourth the weight of their atoms. These hy’diiodic 
afeid, muriatic acid, deutoxide of aiote, hydroe^nlo'aeid, and 
ammoma. It follows as a consequence from the* preceding 
^ts, that the number of atoms' in a eiven volume of these 3 
sets of gases, are to each other^ aS the follovnng numbers ; 


First set 4 

Second set 8 

Third set 1*" 


We ask Dr. Thomson, “ Do you think Aristotle right, when 
he says diat relatives arc related ? Do you judge the analy- 
tical investigation of the first part of your enthymen, deficient, 
tecundam quoad, ox quoad minut?" Agamst his first grand 
proposition, that if we assume the specific gravity of oxygen to 
be 1, and the weight of its atom to he 1, then “ there is one 
body whose specific gravity is equal to the weight of its atom," 
we have nothing very forcible to urge, but only to congratulate 
him on this instance of invention. 'Ibe enigmatic empiricism 
of his following propositions, may deserve a little dcvclopement. 
As in the Daltonian hypothesis, which Dr. Thomson has long' 
laboured to expound, the atomic unit is half a volume of 
oxygen ; so, in order to convert the atomic relations of othi-i> 
bodies, into relations W volume, wo must multiply their 
atomic weight, by that of half a volume of oxygon gas, uhich 
is 0.55o.’), when atmo.spheric air is called 1.; but 0.5 of couisc, 
if oxygen gas be assumed as the standard of ga’<uons density, 
or 1. Specific gravity is merely the relative iviighl of equal 
volumes of matter. If o.\ygcu lie, therefore, taken as the 
Standard to which both atomic weight, and weight of volume is 
referred, otlicr volumes will become = one half of their atomic 
weights, or =: atom y 0.5, instt ad of = atom x 0.5555. In 
this hypothesis, 2 loluiius of hjdrogoii form unity. But if 
om volume of hydrogen eumc to be accounted unity in any case, 
as we must consider it to be with regaid to muriatic, hydriodic, 
tmd hydrocyanic acids, as well as ammonia, then the volumes, 
or specific gravities, will become = atom x 0.2.9, instead of 
atom X 0.6 as in the second case, or atom x 0.555, as in the 
common reduction to atmospheric air. And as to deutoxide of 
azote, one volume of it contains only half a volume of oxygen, 
and is therefore equivalent to a angle volume of hydrogen, or 


half the Daltonian unit of volume, s: , in tiie above case. 


So that Dr. Thomson’s tabular distinctions are merely dif- 
ferent aspects of his atomic Proteus, which he mistakes for 
the different aspects of nature, and bolds out to bis readers as 
essential distinctions in the constitution of things. 


* Sfiitim, HI. a. 
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His sections on the combination of f ases (and indeed the 
whole of this part of his work) ara» with trivial alterations, 
reprinted fsom the former edition, ana are for the most part, a 
repetition of what is mven, with sufficient prolixitj, in tne first 
volume. We should like to know the use of reprinting;, at the 
present day, Mr. Kirwan’s table as one that exhibits the 
increase of density which takes place, when sulphuric acid of 
the specific ^avity 2.000 is mixed with various proportions 
of water by weight?*’ He is well aware, that this ingenious, 
but multifarious chemist, must have either operated on an 
acid excessively contaminated with saline matter, or that his 
numbers are hypothetical ; and his results are very inaccurate. 
Dr. Thomson could have found, if he had chosen to look into 
the pages of this Journal, modern tables, from which it appears, 
that 50 of sulphuric acid -f- 50 ot water give 0.107, for the 
increase of density by combination, and not 0.1333, as he takes 
it from Mr. Kirwan. 

In like manner, he occupies a great man) ])a^cs with Has- 
senfratz's tables of saiiiic solutions, ‘‘ which exhibit,” he says, 
the specific gravity of saline solutions, difiereiitly impicgnatcd, 
#'\t the iemperatuie of 55^ Hcii we hud the bpccifie gravity 
of the saturated solution of sulphate of soda, the first m the 
list, to be 1.000, a density iivhich we know to be much too 
small. 'I he Doctor’s fondness to involve questions of plain 
arithmetic, in algebraic symbols and formula*, appears in 
the following passage : Lt t I) be the weight of a saturated 
solution which we wish to dilute, S the quantity of salt which 
It coiiluiiis; X, the ipi.uitiU of walei to be added: S’ the quan- 
tity of salt contained iii 100 partb ot the new iiiixtuie; then we 
have 

1) + N 1) , SD-S’D 

- - - iiLUce \ =: 


Suppose the solution which we have, to be nitre, and 
D s= 100. From the table we bte that a satu’^ated solution of 
nitre, contains 2 1 per cent of salt ; tlicrefore S c: 24.88. 
Let it be requin'd to reduce it, so that it shall only contain 10 
per cent, of salt, here S* = 10. We have therefore, 

2 1 vs - 1000 _ 

X = Hi 


So that to 100 paits of the saturated solution, if we add, 
148.8 paits of water by weight, we shall form a new solu- 
tion, containing only 10 |H*r cent of saltf-'* Tlie formula is 
taken from Hassenfrat/, but tbo tautologv is his own. Tlie 
Professor should observe the Iloratian precept, Nec Deus 
tnhrsU. A simple statement of proportion would place the 
thing much more cleurlv before the ^liichiit, and bring him, as 


• Sffsit w, 111., ‘H. 
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ezps^tiouly to Mb parposo. For 10 : 90 : : 24 i 229.92; 
of which water, 76.12 are already present in the'Batufttted 
solntioo. The difference 148.8, therefore, is the quantity of 
water, that should be added to 100 of the above Saturated 

solution, to produce the desired degree of dilution = 

And tMs rule is immediately convertible into the following 
general form. Let W : S, be the proportitm of water to the 
salt .in 100 of the saturated solution ; w : s, the proportion 
required in the dilute ; tlien the quantity of water to be added 

Sw 

to 100 of the former, or x — W. 

We come at leng;th to his title Part II. Chemical Eaor 
wination of Nature^* as if the preceding 1500 pages were 
not a Chemical Examination of Nature. In the first two 
books, on the Atmosphere and Waters, we can find nothing 
new, except a Table compiled from Bladh, Horner, John 
DaTy, and Marcet/’ of the specific gravity of sea water, in 
different parts of the ocean. 

Mineralogy, which begins now to assume the systematic^ 
aspect of the other parts of Natural History, by the labours of 
Werner, Hauy, Mobs, and Jameson, is here exhibited in a 
truly chaotic state. He has no allusion wliatever to the 
natural history method of Mohs, which promises to do for the 
study of minerals, what the sexual system did for plants; 
enabling a person, on taking up a specimen, to refer it to its 
peculiar class, order, genus, and species, till he discover its 
name and various relations. His first chapter, On the 
Description of Mineral .s/' is copied from Professor Jumeson*s 
TreaUse on the External Characters. We find the same eliapter, 
in the same words, in the former edition, but with a reference 
to Mr. Jameson, which is now suppressed. The only observable 
alteration, indeed, in his present article on Mineralogy, is the 
erasure of Professor Jameson's jianie, wherever it forineily 
occurred. 

If the mineralogy be a useless heap of typography, one 
might have expected some compensation in the chapter “ On 
the Analysis of Minerals." But greater disappointment met 
us here. The descriptions of the processes transcribed from 
celebrated analysts, are so meagre and incorrect, as to bc 
most delusive guides to the practical investigator. Under the 
analysis of sulphiiret of silver, of iron, and of molybdenum, 
we are told that “ 100 parts of the dried precipitate, (sul- 
phate of barytes,) indicate about 14.5 of sulphur." Now they 
indicate, at utmost, on his own data, only lt3.56, a serious 
difference in modem analysis. In narrating Klaproth’s analysis 
of antimoniated silver, he says, “ Common salt occasioned a 
precipitate which weighed 87.75 (muriate,) equivalent to 66,81 



Thomson's Siftlem oj ChemiUrif. 167 

of pure silver*." Uut Klaproth gives here 88.75 of mu- 
riate ef silver, which are equivalent to 66.87 of metal. Tlie^ 
Doctor's erroneous number 87.75, is not equivalent to 65.81, 
as he asserts, but to 66.11, computed from his own atomic 
weights. 

Under analysis of red copper ore, he says, 88 parts of the 
precipitated copper being equivalent to 100 of the orange oXide 
of which the ore is composed/* Now 88 are equivalent to 99, 
not 100. The analysis of the oxides tad carbonates of 
copper/’ says he, “ scarcely requires any remarks. The water 
and carbonic acid, must be estimated by distillation in close 
vessels, uiid collecting the products. Ihe ore may then be 
dissolved in nitiic acid, and its copper ascertained as abovet-" 
This is all he says ; and what can a siudent make of it ? The 
quantity of carbonic acid is to be estimated by the loss of 
weight, which lOO grains of the ore sustain during their solu- 
tion in dilute iiitiic acid; and the proportion of waUr ib found 
by subtracting that qiiantity from the total loss of weight, 
which another 100 giaiiis suffer by ignition. But if arsenic, 
or other volatile matter, be suspected, the water may he esti- 
mated at first, by a regulated desiccation. Vndt'r the Analjbis 
of Arseniate of Copper and Iron, he says, “ Nitrate of lead 
wQ's mixed with the solution; 100 parts of the precipitate 
indicated 3'A of ai sonic acid/* Now by Berzelius's estimate, 
winch ho adopts in his first solume, 100 are ciiuivalcut to 
:* 1 .Vi. 

“ Tin-stonc,” says he, “ was thus analyzed by the same cele- 
brated chemist. ^Klaproth); 100 parts of the ore were heated 
lo ledness wiili (>00 parts of pot-ash in a silver crucible t." 
Kldprotli .says, One hundred grains of tin-stonc from Alternou 
m CurnwMll, pre\iou8ly ground to a subtile powder, were mixed 
in a silver vessel with a InitUiniy eoiituining 600 grains of 
caustic potash. This mixture wub evaporated to dryness io a 
sand-heat, and then moderately ignited for half an hourS-" 
By following Dr. Thomson’s misdirection, a satisfactory analysis 
cannot be made. 

Of three different ores of antimony, he gives three plans 
of analysis, two of which are cojiied from Klaproth, and the 
third must be bis own. The whole are, liuwever, erroneous as 
given Dr. Thomson. ** Native antimony,” says he, was 
thus analyzed by Klaproth ; 100 grains were digested in nitric 
acid, till the whole was converted into a white ])owdcr ; when the 
acid emitted no longer any nitrous gas, the mixture was diluted 
with water, and thrown upon a lilter. The solution w^as then 
treated with nitrate of silver. 1 he precipitate yielded by re- 


^ fiili TMiliOil, III. 0Uf>. t ]l>i(1 , 111. liOP. 
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duction one grtun of silver Klaprotli never ^te snob non- 

^'ietose ns this. “ Upte one hundrM grains" 8^%.tliSa- genuine 
' dhemist, ** of pulverized and pore native, antimapj from An- 




heat, attacked it with vehemence, and ioon couvorted it into a 
white oxide. When, on the addition of a fresh quantity of 
acid, DO more red vapours arose, 1 diluted tlie mixture with 
water, filtered, and combined it with muriatic acid. Muriated 
silver fell down, wlpch, upon reduction, gave one grain of me- 
tallic silver t.'' This is intelligible procedure ; tlic addition of 
nitrate of silver, which he imputes to Klaproth, would have been 
irrational. 

** Sulphurct of antimony is to be treated,** says the Doctor, 
** with iiitro-inuriatic acid. Tlie sulphur and the muriate of 
silver, (if any silver be present,) will rciuaiii. Water precipi- 
tates the antimony; sulphuric acid, the lead; and ainnionia the 
ironj." CoinjKtre with this, the following: Sulpinirer of 

copper may be dissolved in niiiriatic acid, by the help of nitric 
acid. Part of the sulphur sepaiate^. pail is acidifit d §." In 
like manner, when sulphurtt oi antimou) tnated with uitro- 
muriatic acid, a portion of the hulpluir is acidified, which 
instantly falls down in an insoluble biilphutc of lead, along with 
the insoluble muriate of siUer. And w'uier will not pnx'ipitaii' 
the whole autimony, as we shall presently see. So mut li lor 
his own formula. 

“ Klaproth,’* says the Doctor, ‘‘ analyzid the red ore of 
antimony as follows: 100 grains weic di^ist'd in inuiKitic 
acid, till the whole dissohed, excc'jil li graiub of sulpliur. 
A little sulphurct of antimony ro.sc with tlic s»ul|)l)iiiL'ttc(l hy- 
drogen gas exhaled, and was deposited in the beak of the 
retort, solution was dilated 'illi water. The a^hoh pre- 
cipitated in the stale of a white powder; ff*r polaJi Untw 
nothing frmn the li(juid\\.'^ Khiproili says something very dif- 
ferent. ** The antimony coiitciini*rl in the solution was preci- 
pitated in the state of a white oxide, by diluting it with wait r, 
and the small portion of the tiietul still riniiiining in that Mnid, 
was afterwards entirely fhratrn down hy mta,ts of potash. The 
oxide thus procured, was rr^dmolved in muriatic acid, the solu- 
tion diluted with six times its quantity of water, and once more 
combined with such a proportion of the same solvent, %s was 
necessary in order to ro-dissolve entirely that portion of the 
oxide which the aiFused water had precipitated. After the 
dilute solution had in this manner again been rendered clear, 
its ingredient antimony was reproduced us metallic antimony^ 
by immersing polished iron in the li(|uor1l.*" Wo see, there- 

* 613. t J 1. 130*. Englisli translation. 

t % Ibid.,C0‘i. |l Ibid., 613, 

1 Anotifivsal Eswyi^yW^ 143. 
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fbre, that'muri&tic acid is the ajmtopriate fiotvcnt of the oxide 
of anrtfriiony; a fact of which Dr.^opisop Beems igoorant, 
thoilgb»he tranaciibes the process, 6f which this fact is the 
g;roaaA^wotk. 

Hit directions for procuring pure antiipony, are of a piece 
with the above. ** Antimony may be dissolved in nitro^muriatic 
acid, and precipitated by the affusion of water. Tte preci- 
pitate is to be mixed with twice its weight of tartar, and fused 
in a crucible. A button of pure antimony is obtained*” If 
bismuth be present in the antimony, the two metallic oxides 
will go down together, and a button of pure antimony will not 
be obtained. Nay, finthcr, suppose the antimony associated 
with till, it is impossible to separate die two metals, by solution 
in nitro-iniiriatic acid, and affusion of water ; fur the oxide of 
antimony canics down with it, in a state of combinalion, a 
large quantity of oxide of tin. See Anuale& de Chimie, Tome 
5.), p. ^70. 

On his fourth volume wo need not enter into details. It is 
the same abstract from books of natural history, mixed up 
with a little chemistry, as we fuiiiid in his foimer editions. The 
careiessness with which it is repriuU d is conspicuous in the 
very first paragraph. Vegf tables,” says he, ” arc too well 
known to letpiire any rletiiiition. Tliey are, perhaps tho most 
iiunu rolls ( lass of bodies belonging to this globe of ours; the 
species aln ady known, umounUng to no less than 30,000, and 
\ery oonsidiTablc additions are daily making to the number f.” 
If ^yo look into his analysis of Boiiplaiid and Iliiiiiboldt's 
** No\a genera et «-pecii.s plantirum,” in the Annuls of Philo- 
sophy for May 1810, wi* find him stating, that Botanists at 
present arc acipiaintc'd altogether with 44,000 ^pccies of plants ; 
while tne whole number, mentioned by the Greeks, Uoinans, and 
Arabians, does not exceed 1,400 J,” 

A considiraiile part of the fourth volume is professedly 
devoted to physiology, or an examination of the physical 
functions of living beings, vc^getable and animal. How mawkish 
the composition is, the following average siieciuieii will shew. 
** Why do plants die? This question cun only be answered 
Ly examining, w'ilh some care, wliat it is wliich consti- 
tutes the Zi/e of plants ; for it is e\ideiit, that if we can dis- 
cover what that is which coustitutib the life of a plant, it 
cannot be difficult to discover wliate\er constitutes its death. 
Now the phenomena of vegetable life are, in ge^ieral, vegetation. 
As long as a plant continues to vegetate, we say that it lives ; 
when it ceases to vegetate, we conclude that it is dcad§.” 
This is after all untrue, as he immediately begins to recollect; 
for vitality exists in a seed or root, without active vegetation. 


4 SytUem^ III. 

1 Ibid., |>a,;c 374. 
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Tha chemical changea which accompanj or constitute ier- 
mentatibut form a verv interesting department of the science ; 
and hare derived soch illustration from modem inqui^^i that 
we expected his account to be pomewhat clear and consistent, 
at least, if neither ingenious nor profound. But here, alas! 
the most luminous emanations of chemical philosophy, in passing 
through the doubly refracting medium of his pages are depo* 
larized and dissipated. 

The general result of vinous fermentation, is the conversion 
of sugar into carbonic acid and alcohol. M. Gay Lnssac, in 
1815, elegantly deduced from the experiments of Saus»ure, 
that a volume of alcohol vapour, consists of a volume of olefiant 
gas, and a volume of vapour of water, condensed into a single 
volume. In determining the density of the vapour of the abso- 
lute alcohol of Richter, he discovered that wlien that liquid is 
diluted with water, the density of the vapour of the mixture is 
exactly the mean between the deusity of the absolute alcoholic 
vapour, and that of the aqueous vapour ; the affinity which con- 
denses the liquid compound, not opcnitin;; in the gaseous state. 
Hence' it is evident, that absolute alcohol contains no inde- 
pendent aqueous matter. We may therefore state the compo- 
sition of alcohol in numbers thus : 


Wii^htof 

VOllllllP. 

Olefiant gas 0.i)72'2 

Aqueous vapour 0.025 

Density of alcoholic vapour = 1.5'J72 


Per cent. 

IN r cfiil. 

bv thfoiy. 

b\ Sat, '•‘‘me. 

t)0.«7 

01.13 

39.i;i 

38.8 1 

100 00 

T(K)’oo 


Hence these 39 paits of water are css' ntial to its constilu- 
tion; which may be represented atomically by. 


2 atoms carbon 

3 atoms hydrogen 
1 atom oxygen 


t nnn = ^ I — 

1 hydrogen J 


2 atoms olc- 
iiaiit gas. 

1 atom water. 


Without this atom of water, therefore, the pi ciiliar compound, 
alcohol, could not exist. It aonld m that case become ole- 
fiant gas. Let us see what our author says on the subject. 
“ Now alcohol of the specific gravity 0.822, contains onc-lcnth 
of its weight of water, which ran be separated from it ; and if we 
suppose with Saussurc, that absolute alcohol contains K..'l jier 
cent, of water, tlien the products of sugar decomposed by fer- 
mentation, according to the preceding experiment, are as 
follows : 

Alcohol 47.70 

Carbonic acid .‘1.7.34 


83.04 
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Orm 100 parts, Alcohol iSftAi 

Carbonic acid 42,56 

• 

This result approaches so nearly that of Lavoisier, that there 
is reason to suspect that the coincidence is more tlian acci' 
dental*.” This imputation against the honour of Sf. Thenard, 
whose experiments he is canvassing, is unwarranted. But as 
Dr. Thomson not merely adopts the atomic thcoiv of M. Gay- 
Lussac, but gives it as his own, we should beg mm to tell us, 
what absolute alcohol will become, when deprived of 8.3 per 
cent, of its constituent water. We see plainly that 60.87 : 
39.13 : : 1.75 : 1.125 ; but take away 8.3 per cent, of water from 
alcohol, and we shall have a remainder of 60.87 of olefiant 
gas + 30.83 water; now 60.87 : 30.83 : : 1.75 : 0.888. Here, 
therefore, we have the atomic weight 1.75 of olefiant gas, asso- 
ciated uith 0.888, instead of 1.125 of water; or his atom of 
the former, with about 8-lOths of an atom of the latter. 

His subsequent atomic view of the conversion of sugar into 
carbonic acid and alcohol, is copied closely from M. Gay-Lussac, 
Annalcs de Chimic, Tome 05 (for July, 1815). 

We have now fatigued ourselves, and we fear many of our 
kind readers, with the length and minuteness of our remarks. 

Besides the errors and defects which we have noticed, there 
are others in every page, occasioned chiefly by the incessant 
twisting, stretching, and curtailing, of experimental results, to 
suit some fantastic atomical dress. 

Wc have animadverted on the style fassim. It is feeble, 
discontinuous, and ungrammatical. But it is the spirit of the 
book which we most dislike, and wliich wc think calculated to 
awaken jealousy and misunderstanding, where tlic most cordial 
unanimity should subsist We have endeavoured, from the 
purest motives, ti* apply the corrective powers of criticism, 
to this spirit. But the cfl’ectual mode of laying it, would be 
for some person of judgment, temper, and taste, to execute 
the laborious task, of uniting into one comprehensive and sys- 
tematic body, the well autlieuticatcd results of chemical inves- 
tigation. 


• Settem, IV. 377. 
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No.V. 

i. M. DBLAMBas’s tUnct Method oompn/n^ the Latitude 
from Two Observations of the Sun's Altitude, and the Tune 
^psed between them. Prom the ConnaiBBance deB Terns for 
1823 ; wM Pemarks. 

TnERB ia scarcely any problem in Nautical Astronomy m> 
important, or of so frequent occurrence, as tlie determination 
of the latitude and the time from two obbcrvatioiis of altitudes : 
and the (dturc improTcments, which may bo auticipattd, in the 
construction and general employment of timekeepers, mil pio- 
bably nnder this computation almost the only one that mil be 
required for determining a ship’s place in all common cases. 

* The approximative method of Douu es has I en i tc omnu nded 
in the Requisite Tables, and generally piactised in the Bntish 
Navy : but, like most othei contrivances of the kind, it gene- 
rally gives more trouble than it is intended to save. Dr 
BrinUuyhas proposed two much uinplcr and more consemeut 
which, however, agree with it in requiting ii sup- 
pSssd latitude, as an element of the ( oinpu^atiop ; and it seems 
th be Sfc least more elegant to assume nothing that is nut imme- 
diately derived from the oliservdUon» tin mstlvcs. 

M. Delambre, in an essay published in tlic Coitnaissance dts 
Tsmtfor 1822, has made the very important remark, that the 
aeiliod of Douwes is not only as long, if once repeated, as 
she direct method, but that it is wholly void of any convergence, 
■SbfOSt when conducted with rigid accuracy, it leads back pre- 
dsely to the supposed latitude, at least when that latitude hap- 
pens to be very near the mark. He has given examples, in 
this elaborate paper, of the strict tngonomrtrioal mode of 
computation, and of an improved formula invented by M . Quer^t 
of St. Maloes. M. Dubourguet, of Dieppe, has also very lately 
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communicated a similar improvement to the respectable veteran 
Von Zach, who has inserted it in tW number of his valuable 
Correspondence, beating the nominal date of March, 1820. 
But Mr. QuerretTs formnls, though more geometrically accu- 
rate lliatt Mr. Oelambre's, poasess no praedcal advantaglrover 
them, and Mr.Dubourguet's method appears to be almost exactly 
the same as one of those which Mr. Delambre has employed. 

JZvIe for double AltUudet, 

1. Having corrected one of the observations for the clmnge 
of the ship’s place during the interval, take the logarithmib sine 
of the mean polar distance 3 (PA 4 -PB), and the sine of half 
the interval converted into space, that is, 1 t ; add them toge- 
ther, and the sum will be the sine of half the distance AB. 

2. Then as the sine of AB is to the sine of the (^posite aoglo 
APB, so is the sine of one of the polar distances ; for instance, 
tlie second PB to the opposite angle PAB. 

3. Ilasini; thus the three sides ZA, ZB, and AB^ we have 
iie\t to find the angle BAZ. For this purpose, add together the 
two polar distances ZA, /B, and the distance AB, and from 
the half sum subtract the Jirst polar distance ZA and the diatanoe 
AB : add together the sines of the remainders, and the arithme- 
tic il complements of the sines of the sides last mentioned, half 
the sum will be the sine of half the required angle BAZ. j; 

4. Ihe difierence of BAZ and PAB, or sometimes thetum, 
beta LI II the tiopi„fc, will be the angle PAZ, subtondedfaytdie 
colatitude PZ from the sun's place A. To find this colatitude, 
take out the logarithmic cosines and sines of the &rst polar dis- 
tance and zenith distance, and with the sines set down the co- 
sine of the included angle PAZ : add them separately togstiwr, 
and find the corresponding natural numbers, the sum of which 
will be the natural sine of the latitude, and its logarithmi of 
course tlie logarithmic sine. But if the angle PAB lica witiiout 
BAZ, and their sum exceeds a right angle, the cosine becomes 
negative, and the difierence of the natural numbers must be 
taken : and if there is any donbtin the computer's mind, it will 
be easyto try both suppositions. 
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Jfote. If the declinatkm ii very emidl, it may aomatimea be 
moN coBTeiiieBt to find the angle PAB ftom the three side# ef 
tlm4tian|^, as in the third preoept, initead ef the aecond. 

Exahfu. 

Let the two aeoith distancet corrected be ZA 73^ 54' 13", 
and ZB 47° 45' 51", the declinations 8° 18' and 8° 15'. the 
interval of time three hours, or PA = 81° 48', PB = 81° 45', 
and APB = 45°, whence i (PA + PB) = 81° 43' 30". The 
operation will be thus : 


1. L sin i (PA+PB)< 

=81® 43' 30" 

9.9954547 

(!) 

sin { < a 

22 30 0 

9..582H397 

(8) 

sin i AB = 

ss ir> 11.3 

9.5782944 

■ (3) 

AB » 

44 30 22.0 



S. L. sin AB 


A.( . 0.1.'i49H9[«J (.4) 

sin APB» 

45 0 

g.KI!)48r>(i 


sin PB 

81 45 

9 9or>4Kjse 

f6) 

sin FAB* 

86 98 5[8J 

9.99935170) (7) 

8. ZA*7a°54'13* 

L. sin ZA 

A.C. O.Ol7.(riM(i 


ZB * 47 45 SI 

sin AB 

A.('. 0.151889K 


AB * 44 30 S3 

sin (S— ZA) 

9.80302.3S 

(») 

88 * 166 10 117 

sin (5.-AB) 

9.7949174 

(lu> 

8 * 113 5 13A 


3> l!U 695990 



sin 4 BAZ *33° 36' 8b''.6 9Ae47!)!«5 

(H) 

3*— ZA* 9 11 0.5 

B.VZ.45 

12 54 


8— AB*38 34 S0.S 

PAlUrifi 

4K 5H 


(ZB *47 45 51J 

PAZ=4i 

2C 


4. L. CSS PA 9.15^354 

L. tin PA 9.9954371 

(IS) 

COS ZA 9-4438TH0 

sin ZA 1.9836314 

(13) 

.040033 e.6US»M4 (15J 

cos PAZ .9.8748934 

(U) 

.712774 


n.HriQiijvKi 

fl6> 

•752797 Ne sin 48° jiO' 0", tlie Latitude required. 

(17) 


ii. Computation of the Effect of terrestrial EefrcKtion, in the 
actual Condition of the Atmosphere. 

A. It is well known that a projectile, throve in any oUique 
direction, wiU acquire a height equal to the verso ama of tsriee 
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die angle of clefUtioo, in the circle^ of which the diameter is the 
iieigjbt due .to the FoLecity aodthotiita borunatal range will be 
four dmee the oonesponding euie. Hence it is obvious, that when 
the dii^ction is nearly horisontal, the radius of curvature of the 
path of the projectiles will be equal to twice the diameter of that 
circle, or to twiee the height due to the velocity, since the 
chord is twice as great, and the verse sine the same as in the 
circle, so that the radius must be quadruple. 

B. It is also well known, that the tangent of a parabola in- 
tersects its diameter at a distance above the vertex, equal to the 
length of the absciss below it; so that the portion of the absciss 
below the vertex is half of tlic part cut off by the tangent. 

C. The horizontal ordinate of the parabola, flowing uniformly 
with the time, is always proportional to the vertical velocity, 
and the difference of any two proximate ordinates, compared 
with their length, and the evanescent interval between them, 
will always give the distance of the intersection of the tangent, 
according to the common metiiod of finding the tangents of 
curves ; that is, as the difference of the velocities is to the whole 
velocity, so is the difference of the absciss to the part cut off by 
the tangent, or to twice the absciss reckoned from the vertex* 

r>. Now the velocity of light, considered as a projectile, must 
hi supposed to v try directly as the refractive density ; so that 
wc have only to determine what proportion the variation of 
refractive densitv of the atmosphere, in the height of a fboRr 
a yard, bears to the whole refractive density, and to increase 
the foot or the yard in the same proportion, and we shall obtain 
the measure of twice the height due to the velocity, or of the 
radius of tliu circle of curvature of the ray of light moving ho- 
riz«>ntally through such an atmosphere* 

E. The velocity of light in a vacuum, and in the atmosphere 
at .50°, with the barometer at 30, varies in the ratio of 3540 to 
3<541 ; the height of a homogeneous atmosphere, under these 
circumstances, is 27,000 feet ; and die temperature descends 
about 1° for every 300 feet that we ascend. Consequently the 
velooity varies in every foot, as far as the diminution 

of prenne is concerned, and -xive • riit • is to be deducted 
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■ ■ r « 

for every foot, on account of the diminution of temperature, or 
as nndi moih or leas ns jMs'dittbwionli more or IcM MpMt 

so the change wm m = 55 feet, the reiiraction 

'»* -r ^ 

would be annihilatedt %pd, if atiU aaere audden, there would 
be a depsessioa or looming, instead of an danatioo. But in 
ordinary, oineumstanoes, supposing Professor Leelie’s estimate 
of 1® in 300 to be correct, we have ““ ” 

rm^Tomr variation in a foot, and coasaqucntly, 

1 16873000 feet for the radius of curvature of the ray; whidr ^ 
is to the earth's radius, or 20900000 feet, as 5.6 to 1 ; couse* 
quently, the cKvution of a distant object mubt bo ■j\ j of the 
angle subteudod at the oarth'b it litre, since the angle crntiiined 
botwoon an arc anil its ihord ib ala ay b equal to half the angular 
extent of the aie. 

F. The general temperature of the atmoNphere will alleet tliis 
refraction in so slight a degree, that it in ly safely bi' ncglpcti'd ; 
but it would be always of importance to asceriain, if posbible, 
the comparative temperature at different heights ; and whenever 
it is practicable to 6nd the heieht A, corresiionding to a depres- 
sion of 1°, supposing it to be different from 300, we may em- 
ploy as a divisor, instead of 11.2, the rccipiocol of , . 
(rrirnr”**^) hy 10450000; or the recipiuc.il ol 

ijidOOOO / 1 __ 1 \ _ 10450000 A— 51.7 

^3840 \27000 4‘)4 h/ 


;)540 


07 


7000 h 


aS!»£=*tI)=.10!)3_?iL’, .h«=l,, .1H,| 4 = 300. 
’ h h 


becomes .1093 — .0199 = .0R94 = . r. 7 -> as before. 

1 1 


iii. iVote risfei ting the Connamajirr dts Temt. 

It' is right that the possessors of the Connaissance des Temt 
•houM be informed, that a cancel and two pages of errata for 
1822 were received in London after the delivery of the volume for 
1823, to which they belong. It ought also to be generally known 
to practical astronomers, that the well-intended and well-con- 
trived tables ftir the correction of the places of the stars. 
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pubii»(i«d in thn Connaissatue dee ^Tents for ISIS, have bean 
I'endercd, by some omission b die cnlpulation, oompletdy er- 
roneous tfirougfaout. Hie volume for 1823 appears to be m- 
comparably mote accurate than those of the preceding yean, 
and the editors appear to have profited very laudably by the 
example of diligenoe, which has been set them b this country. 


iv. Ssttjf on ike easieit and most convenient Metitod 
eokolaiveg the Orbit of a Comet from Observations. Bj/ 
William OLDEa<i, M. D. 8vo. Weimar, 1797. 

Section It. 

On some Equations of the First and Second Order, u'kkh have 
been proposed for determunng the Equations of Comets. 


[( uutiuii«.<l fruui \ol. X. p. ‘126J 
^ 35. 

I'pon this supposition, it will be easy to determine, what 

would liavti beta the apparent place of the comet at the time 

of the middle observaliou, if tiie earth had been b d, and the 

('iiiiK t III D. Fur first, all the apparent places b ADC, viewed 

fiom fi do, liu in a gnat luclc uf the sphere: and, secondly, 

tlio pii'iits bb SDU .irc all in one plane, so that all the points 

uf rlu- liuo ns, sicii front any pait of 5 S, are in the same great 

I lu Ic. hare tluicforc only to determine the pbee of these 

two riiclis on tin spli to, in oidtr to find the position of tlie 

hue d D. Htu first guat riiclo will tliioiigh tlic first and 

thud places of till eonul; Ute siioiid thiough the middle place 

, ■ » , , , , tans 0'" 

and Uiat ul the sun. Hence, it we make rr, = — 

8m(»"— «')taug^— 

rut (<*"' — «') e= eot », the longitude of the point of 

Intel section of the foruior circle with the ecliptic will 

he a" — w; and the angle of lutcrscctioii will be v, to 

tfiilt' P* 

l»o found by the crpiution laiig n ~ Tlie longitude 

of the point of iulursectiou of the other circle with the ecliptic 
must obviously be A", or that of the sun at the time of the mid- 
die observation, and its inclination 9 will he dctpriniiied by tlic 
Voi„ XI. N 
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«aiiliafttftiie» mt ' H«Ace mj noNtj lltid 

• tin(A— •) , 

tbe position of the intersecUoitiof these two aides with respect 

ib the ediptic; lit if we cot ^.= 1^*4. ^> ) 

^A" + w— »')* we have *'-*• 4« v fcr the hngibide of 
point* which nay be called c"* and its latitude v" will be 
Sttcb that tang v" ~ tang a sin v. 

* (Notb 5 > In order to demonstrate the general proposition, 
UnM die relative apparent pieces of two bodies describing light 


(E). 


(I>) 


HI*' 


(«) 



A F Ji 

lines with proportional velocities, will be found in a great rircle, 
we must ron^idei, that if tlie line AH In* 111 the plane of 
the figuie, and CD med it in C, the gieal (iiele, to which 
both AC and RD will bo direetrd, will be found by drawing 
AE parallel to BD, and dilumiiiiiig the plane which pasws 
through AC and AE. Now, if we take, mstead of lU). 
any other position of the line of direction, as FG, di* 
Tiding AB and CD in tlic same ratio, and draw ATI paralK I to 
FO, it may be shown, that AH will be in the name plane with 
AC and AE; for if AE = BD and All = FQ, the points C, 
H, and E will be in the same right Une, thdr heights afcoee the 
plane of the tignie being in the same propocUoa^tfls their dis- 
tances from C, since these heights w eqital to the hdf^ts of 
CS and D, which are to each other as CG to CD : and 
GH IS equal and parallel to AF^ it will be to DE as CG to 
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CPi 10 tha( the lioea AQi All, and' awrt always he ia 
one pIane.-oTa.] , ‘ , 

’ § 96 , '<'• *'• 

Since, according to our sapppsitioii, the ehoid of the ,ffbU 
of the comet, and dult of the earth’s orbit, are divided by the 
liaesof dieaetieHa A, AD, e C, in proportian to the thaeft, tire 
same proportion anst aho hold good for all orthographicd'[^(b- 
jections of these chords and lines of direction. Supposing now 
CDA to represent the chord of the orbit of the comet pioje6tBd 
on the ecliptic, a e as before, the chord of the earth's oibih 
and a A, dD, cC, lines determined in tlieir angular directions 
by the longitudes c", and respectively : 


c 



We have then CO : AM = — and e O : 

sin COD sin DMA 

" “ r - ' ■ » "hL A « d ; do = CD ; 

Sin COD sin DMA 

AD = and C c c CO + c O, and A a = AM + a M, 

we have A a ; C c = ■ . : -.. ij .— . Now DMA is the 

Bin DMA sin COD 

diflbrenceof (he first and second longitudes, c"— «' ; and COD« 
that of (he second and third, — c" ; and A a and C c are 
the leuitsite distances of the comet firom the earth in the first 
and third observation, which we have before called and f " ; 
conseqittMly, 

I . in t* . t III I 


( : e'" = 


sin ((■"—»') Mn(»"'— f) 


, and f"' = e'. 
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^ t i ofdid 

'* * iii'* •M 

cnrUto disumeei in lli« firit Iiti4.^u4 (^jfieryations. 

< i 97. 

Thi^ i|u>4n of Binding the pK^tortiop of curtate dJstaUeeste, 
boirever, neither universally applicable, nor always the most 
convenientThcre is one case in which H is quite useless, diat is, 
where the apparent motion is nearly peipend^lnr ^the ecKpde, 
or the change of longkude very slow, and ifisft of latitude ecu* 
siderable: for in this case the angles C*— «' and — C* 
would be too small for the determination of M with sufficient 
security. In another case it must be employed exclusively, 
when comets are near their quadrature, and have very little mo- 
tion, especially in latitude ; so that the following method is 
rendered inconvenient Here is tdso another case, in which it 
is particularly advantageous ; that is, when the intervals arc 
very small, or the observations not very accurate ; for in this 
instance we may, without hesitation, employ the longitude «' 
of the second observation, instead of the corrected longitudi c ', 
^o as to supersede the calculation of § 35. Tliis is cqui\a1iiit 
to the supposition, that the lines B b and D d, § 34, are pa- 
rallel to each other ; which will not be far from the truth when 


the arcs a c and AC arc small, and the lines b d, BD, still 
smaller in proportion. In tins case we may assume at once 
. 1 * _ 1 " sin («'—*') 

“ t sin (» ’ 

§ 38. 

In other cases it will be generally more convenient to employ 
a plane of pro|ection perpendicular to the ecliptic, and to the 
middle position of the revolving radius belonging to th' eaith, 
as LaKBEBT has already done widi advantage If we then 




i"= iM'g g"* angles 6, b'. and V" will be tliosc 

8in(A"-<."') *’ 

which the piojcctious of the lines of directioa will form with the 


I .'Util's oibit. 


But since 


tangy" 

.iii(A"-c") 


tangj? 

sin (A'-«'')’ 


the cal> 
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rulatioa of Uie nduea of c" and y* becomea unnecessary. [For 
io'thiseiaethepiiqifMlionQf the levolyingtndN^ef tbe>ceinet 
will coincide with that of the line of the direction in the second 
observation, the same Fobt'reptWsentingr both tiw eailh'nifd 


the sun.] If we now call the projected distance in the first ob- 
servation I, and in’the tblM Nl, we shall have, since lirt pro- 
jected chords axe lierwalso divided in the proportion the 


tiiacs, N es 





Now 


*-S(Awr * *“a7r=o’ 

jjl ^ cos y* sin (A"— g') sin(y'— y) t' __ 

** cos h* sin {A*— •'") sin (fc'“— 6 ) f 
sin (A*— « ) (tang h*— tang 6') t' ^ 
sin {A^—a"] (tang b" — tangifr") t' 

(tang 0 > sin (A"-»0 tang g' sin [A'-a"] ) f* 

(tang sin (A"—*")-— tang fi" sin [A" — ) f 

a \ory convenient eiqpression for M ; which, however, may be 
tendered more immediately applicable to calculation in the form 

_ (m sill (A"-«*)~teng g-) making I* s=-J22iil_ 
(tang 0 -m sin [A"-a' '] ) f ® Tb(A''-.'V 

[Note communicated by the Author. 

It must here be observed, that the two expressions M ss 
sin ^ M _ (m sin - tang 0') t 

sill (o c' ' ^ (t^ng sin (A" — a'") t* ^ 

identical, aiiu may be derived from each other. For 
tang ff' 

» = smTcA^^O ** tangent of the angle formed with the 

ecliptic, by a great circle drawn through the place of the 
com 't and aS th sun in the middle observation, wc obtain, 
by vnans of a well-known property of great circles, already 
mentioned in ^ 30. the two equations 
tang y sin (*" — •') —tang 0 sin (a"'— o' ) -fi"' sin (<f'— 0 

tang y sm ““(A" — s') “o (*'” — c")— »sin 
(A"— a:")8in{c?' — o') = 0 

sinCif'— rf) _ wsin(A' — o') — tang fi* 
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'I . • > ^ 39. 

8Mh»liwraiM,>M the propuMito «f .tlw owtm» iHttKVBef of 
dik conet ftom^ tMb it dK ,6rit §ad' tfunl pbi^atioaB. 
In oidor teflnd tbo jjfc to p c w thtwolweiu wo miiA 4ebaniuiie 
&oia them the chord and dte twp atroM dHtiooee AC„ SA, 
SC, ^.34, aod,.oonti«i» the area of-the <vit|) tl^ time 
intenvaing. No* fht two diatanoei oftlta from ithe soa, 
S a, 8o^ beiag R' aod R", aad the dutaace* of the comet 
fflom dm SBD, SA, SC, r and f", we have /*ss R^ — 2 R' { 
C 08 (A'— 0 + 8CC ‘ 0 , and r'"«= R'"*- 2R'" M^' C08 
(A"'-0+M^f"8ec*r'. 

[To hf MMilHnwif.] 

T. Fwtkcr Rtmutki on the Trtoaii of the Comet of 1819 avo 
the Sun, Bff Dr. OlbeIi^.— B oar's Jahtb., 1823. 

The authority of tlie obscnratioii of General Von I jndener, 
14 favour of the invisibility of the comet in it8 transit, is roii* 
aidurably diminished by the teiUmony of other observers, par 
ticulaily Professor Schumacher and Proftssur Brandos, who 
agree in declaring, that the sun was by no means free fiom s|)ots 
on the day of the transit, as it appeared to Ooneral Von Ltn< 
dener: and on the other hand. Dr. Gruithuisen and Profossoi 
Wildt agree in dcsciibing a small spot near the middle of the 
sun’s disc, which might possibly have been the comet, though 
certainly not so distinctly defined as a planet would have 
been. 

vi. Errors of the ToMa, of tht Planth, loith other Notes, 
from HoDZ and Zacii. 

The German observations of Jupiter and .Saturn, as recorded 
by Bode, do not agree quite well cnou^ to settle the question 
of the accuracy of the tables of their motions, without a re- 
ference to the Greenwich Observations. They Appear, however, 
to prove, that Bouvard’s tables of both planets are considerably 
more accurate than Delambre’s. Tlie mean error of Bouvaid 
in die H. longitude of , about the time of opposition in 1819, 
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was + 5".7 or — 10".in the lotitiide + 3".3 or — 1", accord- 
ing to SniaABoki and DedBhgitrr mt tiM'>&>.kDgitade of 
OT + 93*^/ ani b the latittdo d* i7d>«r W. De- 
lambre’e tsUes of kMfbidii 31fU>w-19'^>u-9d" 

or + 19", tittd (he htkade + I".?, 4 ^ 9^" — 9»', or Hfj 4, M> 
cording to' StaiedeOhif Bittner, Biitg, and Derfflinger. ' Bbr 'Sa- 
turn’s leogltiide, H* 69*.l, + 87", and +>8^, latHode^ 

+ 12", erid -I* 14", aeeordittg to Sniadeeki, Bittner, god JDer- 
iBinger respecUnsly.— Bode, 1893, p. 119, 190, 181, 13B, 144, 
174, 175. 

Wc find in the Correspondance Attronomique, for February, 
1820, above thirty observations of tlie lunar distances from 
Venus, made at Toulon, for the purpose of ascertuning the 
accurate of Inghiraini's tables published in that work, and 
partly copied into those Collections : the greatest error does not 
exceed 11' of longitude; and the mean error is much less. 
There are also thirteen observations of the distance of Jupiter, 
in which the mean error is still less, and the g^atest about 9'. 

With respect to the comparative facility of observigg lunar 
oocultations, it is remarkable, that of thirty-five conjunctions of 
fixed stars with the moon, announced m the De4b almanack 
for 1819, nine only were occultations viuble at Berlin, and 
Professor Bode was unable, on account cd* the weather, to 
observe any one of these. 

Professor Hanstcen of Christiania, so well known for the 
accuracy of his magnetical researches, has announced to the 
Baron von Zaeh as an important discovery, that polarity is by 
no means confined to iron ; but that the wall of a house, a tree, 
and the mast of a ship, are capable of producing the effects of 
a north pole below, and a south pole above. It is well known, 
that the late M. Coulomb once fancied that he had discovered 
some magnetic properties in various substances, mdependently 
of any iroucontabed in them: but his experiments were re- 
peated at the Royal Institution without success, and he was 
afterwards obliged to abandon the opinion. It is said that Pro- 
lessor Hanstecn was once a believer in animal magnetism : a 
circumstance which does not give much weight to his evidence 
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dMtrvet,lioiHfer, to be can- 
filUy-ee-ie wwitt fd iridi reepeet to tbU iq^9e4 polari^, whidb, 
if«ito eRuteoDe vmi ooafinaed, middtepd to tenovoMine 
djffioiiltiee io tbe duoij of oehip't «ttrBotMm^~See.i(tio«eni^ 
aal CaOeetmtf No< UL 

t 

The planet Fette wu in opposition, ISth Jaunary, 1831. 


For^ Aprilp midnight at Paris, M 

.T., 

her AR, will be 

111®. 

V 

Deel 

1. 27®. 

O'!! 

:. Log.I>istfr.©.33 

April 7. 112®. 

S 


26®. 

3' 


.34 

11. 113®. 

T 


25®. 

50' 


.35 





BHcke, ttt 

Bode, p, 22.5. 

Juno vill be in 

S 24th July, 1821. 

Her plaro at midnight, 

M*T., at Manheiin 

, will 

be 










Drri. 

Ur. i>i.t 0 

May 5. 

20" 

‘20“ 

34» 

5®46'S 

1. .421 

June 2. 

20 

27 

57 

3 

47 

.347 

Jnly 4. 

20 

15 

48 

3 

20 

.274 

Ang. 1. 

19 

52 

23 

5 

17 

.247 

Sept 2. 

19 

33 

10 

9 

9 

.274 

Oct 4. 

19 

39 

17 

12 

30 

.334 


Nicolai, t» Bode, p, 226. 


Place of PaBa^. 


,IGdni|^t at Gottingen, M. T. 



AU 

nnl. 

Log Diat. Q 

April 1. 

252® 8' 

10®2rN. 

..360 

May 3. 

249 32 

23 22 

.338 

June 4. 

243 3 

26 11 

.354 

July 2. 

238 46 

24 16 

.394 

30. 

238 22 

19 54 

.446 



Von Staadt, tn 

Bode, p. 227. 


vii. DaaiA Standard qf Len/jVi. Commutacaled hy Prqfeuor 0 
SCIIUMACIIER. 

The length of a pendulum vibrating seconds of mean solar 
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time iit 45^ N. latitade on the meridita of SkaffMit ^ the‘levd 
of the lea, and in a taeinim, is to b4 diVMeA/ toterditig t6 a 
new Rofd decree, into 38 equal paete, each of which h to be a 
Danish indi, and 14 Inches u foot. Alt other standardo hre 
hereafter to be considered as mmely subsidiary to this determi* 
nation, and to have no authority any farther than as they agree 
with it. 

The weight of a cubic foot of water is to be hereafter de- 
termined by Professor Oerstedt. The Senate of Hamburg has 
also adopted the same standard. 

CORHErTION. 

1 he example of a lunar distance, copied into the Third Num- 
ber of these Collections, from die Appendix to the Requisite 
Tables, contains an error in the tabular logaiithmic difierence, 
winch was not suspected, and wluch therefore pervades the other 
computations, in which that logarithm is employed. This 
is the true cause of the apparent inaccuracy of the great tables, 
which, as well as the scales depending on them, are thus vin- 
dicated from a groundless imputation. 

There is also an inaccuracy in some of the numbers of the 
example of all the minute corrections, which has tended to 
exaggciate, in some degree, the importance of these corrections, 
since they really amount, in the case computed, to about half 
a minute only, instead of a minute, or to ftfteen miles of lon- 
gitude, instead of thirty : the general tendency of the example 
is, however, not affected by this error. 



Aet< XIV. Cmreetitm iu JR^ht AMceasiouof Thirty-Sis 
^ffine^pal Fi^ Start to eosry Day of the Ttfr. By 
(James South, F.R.S., F.L.S^ Honorary Member of 
>tke Cambridge Philosopbieal ^Sbctefy, and Member of 
the Attronomkal Society of London. 

[CMClndid fiwnVol. X. p. 444-3 

A Mr. James Groobt havbg puUishcil in the Phitosoplacal 
Magazine of Febrnaiy last, the Apparent Right Asrcnsion of 
Dr. Maskelyne's thirty-six Stars, for c\cry day of the months 
of March and April, curiosity has naturally induced me to exa- 
mine how far the corrections gpvcn by me in the last Number of 
this Journal, would afford similar results ; and, upon mature 
consideration, I would recommend Mr. Grooby, in his next 
communication, to revise the preface to his labours of the 12th ot 
February last; substituting incautioutly for “ carefully ,” pur- 
loined for ** calculated," and Mr. James South's fur ‘‘Dr. 
Maskelyne’s perhaps, too, the sentence might be improved, 
were he to add " found by me in Mr. Brandc’s Journal of Ja- 
nuary last" 

Hie paragraph will then run thus. " The mean places, (Rtght 
Aseenrioat, Mr. Grooby, I presume, means,) were deduced from 
Mr. Pond’s table, annexed to the Nautical Abnawte for 1823, 
aid the corrections incautiously purloined from Mr. Janus 
Bcotli's own tables, found by me in Mr. Brande's Journal of 
January last" Sigpicd (James Grooby.) 

To be serious, however, should the proposed alteration sound 
unmusical in Mr. Grooby’s cars, I can assure him it will afford 
poe great Measure to retract the sentiments it conveys, on his 
proving that they are unfounded ; and for this purpose, all that is 
necessary will be for Mr. Grooby to do again, but in (ho presence 
of mutual friends, what he would have tlie world believe he has 
already done, a thing ; which he must acknowledge to be nec 
nsperum, nec difficile. 

Jauxs South. 

Blackman-Slreel, Manh 24iA, 1821. 
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Art. XVI. MheeilaneoHS IntdUgencr. 

I. Mechanical Science. 

^ 1. Agriculture, Optics, Astromomv, &c. 


1 . Apparatus for shewing the double Rffractim of Mitterab,— 
Jn the Journal of Sciencr. Vol. X., p. IC8, two methods of find* 
log the doable refraction of minerals have been quoted from M. 
Soret, in the Journal de Physique, Tom. XC., p. 353 ; and lest 
the public should be led by that notice to ascribe the invention 
of tliem to him, M. .Sorct has thought it of sufficient importance 
to declare, in a letter to the editor, That the apparatus are 
not of his invention, but reixinc to M. Biot." 

M. Soret must certainly have misunderstood M. Biot, for he 
has undoubtedly no claim whatever to the invention of these two 
hinds of apparatus. Dr. Brewster was the first person who em- 
ployed' the apparatus of two plates of a singly refracting crystal, 
placed transversely : the costal which he used was Agate. A 
long time afterwards M. Biot discovered an analogous property 
in the Tourtnalme, and snbsdtnted it in place of the agate, but 
th< apparatus did not on tliis account become of his invention. 
Di. Bicwstcr was also the first who used Agate Microscopes, 
consisting chiefly of thin plates cemented on plano-convex lenses, 
and he has .since constructed similar apparatus by converting 
calcnrroiis s]>ar and artificial salts into singly-refracting plates, 
tSee Philosophical Transoctioni., 1819, p. 149,) and has also re- 
peatedly used analogous apparatus, consisting of transverse 
parrelii'of films of glass blown to extreme thinness, and films 
of mica arranged in a particular manner. The merit which 
bcloiii's to M. Biot is that of having discovered that Tonmia- 
hne has the singly nfracting and polarising property of 
Agate. 

M. Sorct must have ascribed the second aiqiaratus to M. Biot, 
solely because he had exhibited to him the experiment. It belongs 
exclusively to Dr. Brewster, who shewed the experiments to 
Major Peterson in ]8I() and 1817, and to Count Brennner, and 
Professor Mohs in 1818. (Sec the PkUosophtcal Transactions, 
1819, ji. 11., and the Journal^ Physique, Mars, 1820, Tom. 
XC., p. 177, the sanir volume in which M. Sorct ascribes the 
invintion to M. Biot.l 
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3. JXvmg MocUne.— A new diving machine, called a Dolphin, 
hai been invented bv M. F. Farkaa, an Hmigarian. The conti- 
nental papers have described some of the advantages of the in- 
■trnment, bnt not its constaction. An eiperimmit was made 
with it at Vienna fin the militaiw awimiaing-achool at the Prater. 
Count Joseph Esterhazy de Gai^thy. Count Fergus de Ghymes, 
the acting Chamberlain Nenues Slagod, and several Englishmen 
andpersonsof distinction wew j prt i ent The servantef the in- 
ventor pltmged with the Dolphm in twen^-fonr feet water, and 
walked upon the bottom over the whole scpiare of the summing* 
school. TO prove that Acre could be no want of light, the 
inventor sent down a lantern, and when it was taken up again 
the light was still burning. After Ae man had remained one 
hour under water, he returned to the surface wiAout assistance ; 
not because he wanted air, but because all who were present 
were satisfied wiA the success of Ae esperiment, and directed 
Aat Ae man might ascend. 

3. AstroiKMitca/ Prize Qiisftiaaup— The Astronomical Society 
of London have offered Aeir gold medal and twenty guineas 

For Ae best paper on Ae theory of the motions and pertur- 
bation of tim satellites of SAtum. The investigation to be so 
to take expressly into ciuisidcratiim Ae influence 
of th p films and the figure of the planet as modified by Au at- 
traction of the riags on Ae motions of Ae satelliies : to furnibli 
adapted to the determination of the elements of Aeir 
orbits and the constant co-efficieots of Aeir periodical and 
secalar equationa from observation : likewise to point out the 
observations best adapted to lead to a knowledge of such 
detetnjnation. The papers to be sent to Ae Society on or before 
February 1, 1833.’' 

Each memoir is to bear a motto and be accompanied a 
seaied paper vtiA Ac same motto and the autlior’^ name, 'llic 
soec^isfltt papc' is to be left with the society, and publislied as 
tlmy ipap Arect 



II. CtalMlCJkL SclBltCE. 

1 

S ChIKIS^T, StEC^TBlCXTY^ ^d. 

1,. (hndft<!fMing0iie$e,-~-Jk,f<mhbiatimerf in additifui to 
hit remarks on acids of manganese, has pnblislied an nc* 
count and mu^ms of the different oxides, the preparation a^ 
co^oaUion ofwhicb trill be briefly noticed bclov. 

The manganese was obtained free from other metals, by heat- 
ing the bladk oxide with sulphuric acid till all excess of aoid 
was driven off, b^ making a solution, and then by precipitating 
the cupper and iron from that solution by hydio-sulphuret of 
ammonia, they fall down of a black colour ; when the precipi- 
tate becomes grey, the solution is to be heated to the boiling 
point, and, if sufficient hydro-sulphuret has been added, will 
pieci])itate white with a farther addition of it. From the solu- 
tion tlius precipitated the carbonate is obtained, and from that 
tlic other preparations of manganese. 

Another piccessfor preparing pure manganese may be found 
at page 358, vol. VI. of this /ouma/. 

Dr. F. obtained protoxide of manganese by heating the dcut- 
oxide very gently in a glass tube, and at the same time passmg 
a current of hydrogen gas over it. The brown powder became 
of a light yellow colour, and whilst cooling, white: the cold 
oxide was of a beautiful light green colour; by mere exposure to 
the air it absorbed oxygen, and began to turn g^y. 

Several analyses of this oxide were made, one from among the 
rest givi s its composition as 100 manganese -f* 30.24 oxygen, 
and l)r. F. thinks that the true quantity of oxygen, combined 
with 100 of manganese, isbetw<'Cii 30.18 and 31.29. 

The deutoxidu of manganese is prepared by heating pure 
protoxide in the air, r( a temperature between the boiling j^oint 
of water and of mercury, it takes fire and bums slowly with a 
reddish light, iuto deutoxide. The composition of this oxide is 
100 manganese with 42 04 oxygen. 

When this deutoxide is boiled m dilute nitric acid a part is dis- 
solved, and an insoluble peroxide remains. It is black, and inso- 
luble in acids or alkalies, 'fhe Utter when slightly heated with 
it form deutoxide and inanganeseous acid, the latter being dis- 
xolved. It is a conductor of electricity. It may be formed, also, 
by ex).iobing carbonate of manganese to air, at a temperature 
of 500° Falir., and, washing it with weak cold muriatic acid, 
its composition » G3.749 manganese 36.351 oxygen when 
dry, but it is when prepared as above, always a hydrate, and con- 
tains niangancbc 30 + oxygen, 16 + water 9. 

'llic oxide obtained, by ex|K>bing the nitiate to moderate heat, 
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and wfiich Berzelius considers as the deutoxidct is, accordrii^; to 
Dr. Ft a ooropound of 1 atom of peroxide s= 22.323 and 1 atom 
of doutoxide = 77.677ir— dnna/i ofPkU. I., p. 50. 

2. Dissection of Crygtals.^Tho^^ specimens of sulpliurot of 
antimony which are cmtallized in large crystah,- crossing 
each otiier, admirably illustrate Mr. Daniell's mode of dis- 
playing crystalline texture by dissection. On introducing such 
a piece of sulphurct into a portion of fused sulphnret and 
continuing the heat, it begins to melt down; but so far from tbir 
taking place uniformly at the surface, crystals will sometimes he 
left more than half an inch long projecting from it ; and in other 

E laces the cavities left by fiisen crystals will ho so large and 
ave such pnfcct sin faces, that the angles they form with each 
other may he readily ascertained. In order to observe these 
effects it is only ncc<'ss.iry torcino\c the half-fusccl ]>iocf ofMil- 
phiiret from its hot hath, and allow it to cixd. M. F. 


3. SoluUoiiofI.vnt. — Mr. Dalton formerly sljcwcd that limr w'is 
more sohihli'ineohi water than in hot water, and gH\c a i.'IyIi. of 
cpiantitjc.''. from which he concluded, th it the 4|i].inli(\ lu^ld in 
solution hv wMter of Fahr., was neatly twice ih.it leiained 
by water of 212°. Mr. Phillips has late ly taki-n up the siihjLet, 
and after ascertaining the aecuraey of Mr. DtillonV i \]>eiiiih nt** 
and conclusions, proceeds to « xpi^rimnil and icmaik npCYii llu 
cause of the phenomenon, and consideis it as re.sidiii);: “ fiom 
the effect which heat sometimes prodnee^ nf niereasJim inst< .id 
of diminishing the attraction of c^lb.•^i.>^. The atliiiities whieli 
arte brought into play, are the attiaetion i»f iggn nation of the 
particles oflime for each other, the attiaetion of iht lime \o form 
a hydrate wdth a small portion of water, and the mutual atlimty 
existing between that hydrate and tin. w.itei <»f solution,’* and at 
thehi^h temperature, Mr. Phillips thinks that *iie two foriuci 
affinities may he heightened so as to overpowi i the latter. 

Mr. P. found, that hy heating cold saturated lime-watei a 
crystalline deposition of hjdiate oflime was thrown down, but 
the crystals wcie so minute that their foua could not be ascii- 
taiiied. 

10.000 gr. of water at 212'’ dissolve 7.8 gi. oflime. 

JO.OOO gi. of water at 32'" dissolve 1.0.2 gr. of lime. 

Annals of PhL I. p. 107. 

4. Lithta in lApidohte. — Profes.sor Umelin has detected li- 
thia ill two .specimens of lepidolite ; one h^-ing Swedisli, and rlit 
other from Moiavia. Ih* eudi avourecl, without sueec&b, to ioiiu 
alum with this alkali and tin supei-sulphatc of aliiinine. 
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6. ‘Spwianeoue^Cmbustiom.’^Tiw following caitc of «non- 
taneous combustion has been described by Mr. James Gullan, 
of Glasgow, see Edin. Phil Journalf vol. vii. p. 219. Having 
sold a respectable spirit-dealer a parcel of sample-bottiles, 1 
sent tliem to him packed in an old basket, the bottom of which 
was much broken ; to prevent the bottlgs from' falling through, 
I put across the bottom of the basket a piece of ola packing- 
sheet, which bad lain long about an oil and colour ware- 
house, and was bi^smeared with difierent kinds of vegetable 
oiL About six or eight weeks after, the gentleman informed 
me that my oily-cloth and basket had almost set his ware- 
house on fire. The basket and cloth had been thrown be- 
hind some spirit casks pretty much contined from the air, and 
about niid-dav he was alarmed by a smell of fire. Having 
moved away tlic casks in the direction where the smoke issued, 
he saw the basket and cloth in a blare. Tins fact may give a 
useful hint to persons in public works, whrie galipoli, rapesced, 
or linseed oils are used jn their manufactures; as it is an osta- 
Mished fiu't ^though not generally known), that these vegetable 
oils used in rlotlis, yarn, or wool, in the process of dyeing, and 
confined for a time from tlic open air, are very apt to occasion 
spontaneous fire. 

r>. Polishing Pon'drr from Charcoal — Mr. J. Thomson, of 
Glasgow, has lately turned his attention to the properly possessed 
1)y charcoal of giving a fine polish when rubbed on metals. This 
jirnperty is not possessed by charcoal in general, but has been 
found to belong only to particular pieces ; no nicaris were knoAvn 
by which suchcYiurcoal could be distinguished, except actual ti'ial, 
nor was the cause of the superiority of some pieces over others at 
all understood. Mr Thomson, in consequence of information he 
received from Messrs. Harts tliat the Dutch rush used in 
polishing wood owed its powers to silcx, was induced to sup- 
pose that charcoal made from wood growing on sandy sous 
would have the property required, and on trial this was found 
to l)c the CP sc. It frequently happens that turners meet with wood 
which v(*ry rapidly destroys the edges of their tools. Mr. Thom- 
son procured some of this wood, and having converted it into 
charcoal, tried its polishing powers. They gave great satisfac- 
tion; and hence Mr. 1'. recommends, that iiiriicrs, cabinct- 
inakcrs, ^c., should lay aside .such wood when they meet with 
it, as a source of charcoal for the roppcr-plate workers, 4"^., to 
whom it is of more value than to the former, and who are con- 
stantly in want of polishing charcoal-poudci. 

7. On the colouring Matter of the Lobster. — M. Lassaigne has 
lately examined the colouring matter of the lobster. He ob- 
tained it by sciitiiating the shell of the animal fioin all other 
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eabftances, and digesting it in alcoholi nsin^ the same portion 
to difierent quantities of the shell. Ibe pieces thus treated 
gradually parted with their colouring matter, and #ere incapable 
of bqpoming red when boiled. The solution collected and ever 

S lated afforded a ted matter, having the appearance of fat. 

lis snbstanc^ is inai^ and inodorous ; is insoluble b water, 
but is easily dissolved in sulphuric acid, or concentrated alecH 
hol.^ Its solution is of a scarlet colour, and does not become 
turlud by the addition of water, so that it is not analogous to 
fai. Potash, soda, or ammonia, do not alter its colour. Dilute 
mineral acids have no effect upon it ; but, when concentrated, 
they destroy and change it into a dull yellow substance. 
Salts of tin, lead, iron and cupper, do not precipitate th’s sub* 
stance from a solution of alcohol. M. Lassaigne states that this 

S bstance is contained m a membrane which adheres strongly to 
e calcareous envelope when the animal is young ; but that it 
is easily separated from those at the full growth. The inoni- 
brane is very thin, and is of a violet colour in reflected light; 
but of a purple hue in transmitted light.— /ounio/ dt Pha,‘~ 
Maae, vi. p. 174. 


8. Vegetable AlcaiU: Doturiu/M.— A substance, supitosed to be 
a new vegetable alkali, has been obtained fiom the seeds of the 
daturium stramonium by M. II. Biandes, and distinguished by 
the name Daturvm. It is combined in the seeds with malic acid, 
and is obtained in the usual way. It is nearly insoluble in watc i 
and cold alcohol, but is soluble in hot alcohul frum which it pre- 
cipitates on cooling in floccnli. It has been obtained with diffi- 
culty in ciystals, which were quadrangular needles. It neu- 
trslues aciiM, but requires to be added in large quantity. Its 
sulphate is crystallizable, soluble in water, effluiescent, and 
decomposed by fixed alkalies. Its muriate forms square jiLttes, 
nadily soluble in water. Its nitrate is erystalliue and soluble. 
Its acetate is deliquescent. It acts on iodine as other alkalies 
dp, ^ough feebly.— /oaraa/ de Phi/sujue, xci. p. 144. 


Afrqpin.— 'Anotlier of these substances found by the same 
pbmsopber in the Drife donna Atropia, and whicli giics to 
plant its particular piopcrtics, is airopia-, it is white, 
abining , crystallizable in long needles, insipid, and little so- 
luble in water or alcohol ; it forms regular salts with the acids, 
end is capable of neutralizing a considerable quuuUty of them. 
Its sulphate contains 

Atropia 


38.93 
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When etropia and potasea are mixed and raised to a rod 
heat, the ashes (solution T) ndnglcd uridi muriate of iron, pro- 
duces a brilliant red colour. 

Hyosevemaa is extracted tW)m the kyostyemia niyer, atid is 
notjsaslfy altered even at a red heat. It crystallises in long 
prisms, and triien saturate with sulphuric acid or nitric acid, 
forms very characteristic salts. 

In examining the constituent alkaline principles of narcotic 
plants, much care must be taken, as the venomous properties 
of the plants are concentrated in them. Tlie vapour is imty in- 
jurious to the eyes, and the smallest fragmi nt placed^n the 
tongue is extremely dangerous— /our. de Phys. XCI. p. 239. 

1 0, Lupvhn, or the active Principle of the flop. — Dr. A.W. Ives, 
of Now York, has lately made experiments on the hop, which 
pi ore that its characteristic properties reside in i substance 
forming not more than one-sixth )>art of the weight of the hop, 
and (usily separable from it. It was ohsem-d, that on rc- 
iiioiin^ some hups fioin a bai; in which they had been pre- 
oenod l()i three yoais, an impalpable yellow powder was left 
bdiiiid uhii'li, when sifiled, appeared quite pure; this has 
b(>en ealh d lupuHn, it is peculiar to tho female plant, and is 
probably secreted by the ncctaria. 

Fiom >'arioas experiments made on it, Dr. Tves inferred tliat 
Itipulin contains a very subtle aroma which is yielded to water 
and to alcohol, and which is rapidly dissipated at a high heat; 
that no essential oil can be detected by distillation in any 
l>ortion of the hop; that the lupulin contains an extractive 
matter which ii> soluble only in water ; that it contains tannin, 
gallic acid, and u oittcr principle which arc soluble in alcohol 
and water; that it contains resin which is soluble in alcohol 
and etlier, and wax which is soluble only in alkalies and boiling 
ether ; that it coutains neither mucilage, gum, nor gum resin ; 
that the aromatic and bitter properties of the lupulin are more 
readily and completely imbibed by alcohol than by water, and 
niucli sooner by both when hot than when cold; that about 
fire-eightlis of the whole substance is soluble in water, alcohc(4 
and ether, there being about three-eightlis of it vegetaiUjE 
fibrous mattei ; 120 grains of lupulin contain about 


Tannin 5 gr. 

Extractive matter. ... 10 

Bitter prmciple 11 

Wax.. 12 

Resin 3G 

lignin.. 46 


Hops from which all the lupulin had been separated whe^* 
acted upon by water, alcohol, jrc. gave a portion of extract 
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'whMti hdirerer, pMieued nooe of the charai^wiitk ptt^Mrties 
ofllie hop. 

Ha\in£; asrartaiaed that the lapuUn WM the oalp iMportaiit 
peit of the ht^ it eegaided l»o«iD|, Dr. Ivee next eadea- 
eoftied to aecertain the>qiiaBtity afford^ by a given weieht of 
hoM! 61bB« of bopefrom the centre of a beg wen put into a 
lieot beg, end by durashing, nibbug, and sifting^ 14 ounces 
of lupaliB were separated. It is supposed, therefore, that dry 
hops would yield about a sixth part of their weight of this sub- 
•tanee^ 


Twtr barreU of beer were then made, m* which 0 o^. of 
lopulin were substituted tor 5 lbs. (the ordinary quantity) of 
hops. Tlic result confiimcd every expectation. Though the 
qaimtity of lupuhn was less than usualK enters into the same 
qaaatity of wort, and thoiigli the weather during June was 
unusually waini, and tlierefoie unfavourable to the beir, still, 
at the end oi five weiks, it was very fine. As a fuither ev- 
periuient, — equal quantities of the beer were exposed in o]h ii 
phials to the sun, and a scruple of lupulin was added to one 
of them ; this was unchanged at the end of hfteen days ; tlie 
other became mouldy and sour in ten davs. 

The advantages which promise to result from the disLOvcr> 
that lupulin may replace the white hop in brewing, arc, the di- 
minished expenses of conveyance and storage, the iicility ot 
perserving it from the air, the non-absorption ol uoit by tlie 
hops, and the absence of an useless nauseous extractive inatti’i 
which remains in tlie leaves. It remams to be seen, whcthei 
pncticc will estiblish the truth of the fou going deductions 
and advantages. — AnHob of Phtbmphtj, p. 194 


«ll. A»aiy»s of Induat Com — Indian com, iilbcr alone oi 
ndxcd with the flour oi wheat oi of lye, constituUs a considerable 
witscla in the food of the inhabitants oi the United Slates In 
oOBMquenee oi the importance which thus belonged to it, 
Dr. John Gorham of Haivard Umvcrsity, Cambiidge, U &, 
waa forced to examine it chemically, with great attention 
CBOpeiunents were made upon two varieties of maise, that 
praducifag small yellow giain, and the laige, flat and white kind, 
coannonly known by the name of Vtrgmian corn ; but the 
treaalts were so similai, that those only bnonging to the former 
Uad have been given. 

One hundred grains powdered, when macerated and trii- 
tanted with great precaution in water, gave a elear fikared 
aohMion, which, on evaporation, aflorded 4 grams Of famish 
WMd>traDspaient substance, disposed in larnmn. Of bus* 
jjvheo acted upon by alcohol, 1.75 giains were insoluUf^ attd 
VaMnUed gum; the 8.25 grains that weie soluble, were 
separated from the alcohol by evajioration, and dissolved la 
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water, then beiog acted on by euetate of lead and aulphnretted 
hydrogen, .8 of a grain of extractive matter was obtained, and 
1.45 grama of a saodwnne matter remained. 

Another portion of the mixed gummy and saccharine mattei 
was obtained ; a <hop of sulphuric acid was added to a part 
of It and libmted acetic ociu, and qaick>liuu bemg added to 
anodier part, a small quantity ot ammonia was liberated. 
Htnt*e It appears to contain acitate of ammonia. U also 
afforded a portion of phosphate oi lime. 

The portion unacted on by uakr, and left on the filter, 
was digested tor twenty*foui bonis in alLohul, and the cleai 
solution evaporated ; a yellow substance uas then obtained, 

1 trembling bees -wax in appearance. It was soft, ductile, 
tcuaiions, dastie, insipid, nearly luodoious, and heavier 
than water. When banted, it swelled, be eamt brown, exaled 
the odoui of buiuing bread, melted with the smell of animal 
mattei, and left a \oluminous chaieoal. It burnt in the flame 
ot a lamp, but not rapidlv* When distilled, no ammonia 
siemtd tornied It was iii’toloble m water, but soluble in 
aleoho], oil ot tuipeutme, and sulphuric itliei, and spaiingly 
111 iniui I d M ids, iiid t lustie alkalies. It was insoluble m 
Jixed oiN, but mixed with resm. llie quantity obtained from 
100 giams, was 3 grams. 

I his substance appears to difler f lom all know n vegetable 
bodies, and has been called /cine by Dr. Gotham. It re- 
st uibles gluten in some tiicumstincos, but differs from it in 
lOiitaiiimg no ozot* , in its cpcat solubility in alcohol, and in its 
pernioneniY, not undei going any obvious change in six weeks. 
On tlie otlier hand, it is analogous to the resins in its solu- 
bility in ditoliol, t sscntidl oils, .ilLabes, and partial solubility m 
acids It IS inflammable, and probably composed of oxygen, hy- 
diogen, and carbon, it may easily be obtained by digesting a 
few ounces of the meal from the yellow corn in a flask 
warm alcohol, allowing it to rest ior some hours, then filtermg 
and evaporating. 

Aftei tilt action ot alcohol on the 100 grains it was boiled m 
successive portions of water, a large quantity of starch was tfanb 
dissolved, teaiing 14.25 grams of a substance, which, when 
boiled with weak sulphuric acid, was icducod to 3.75 grama. 
The acid solution, when concentrated, deposited 2.26 grdM of 
what was consideied albumen, and it appeared that about 8 
grains of staich hod also been taken up by the acid. The 3.75 

S of solid matter wtrt then heated with potaisa, and i# 
to 3 grains of ligneous matter mid cuticle contammg* a 
little phosphate of hmc ; the portion dissolved appeared to be 
dtemen. 

According to this analysis the constituents of yellow Indm 
com, in die common and the dry state, will be as follow : 
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Water 

CMHMBIIlte. 

. . . 9.9 

Drf iMe. 

Starch 

. . . 77.0 

84A09 

Smie 

. . . 3.0 

3.096 

AlbUMB 

. . . i.s 

2.147 

Omnmy matter . . . 

. . . 1.70 

1.639 

Saochsffine matter • • 

. . . IAS 

1.59.7 

Extractic matter . . • 

... .8 

.879 

Cuticle and ligneous fibre 

. . . 3.0 

3.396 

Phosp. carb. sul. of lime, 

and loss 1.5 

100. 

1.648 

99.980 


The powder of the corn is hyeTometriCy and the quantity of water 
iti it varies with the state of the atmosphere. Sometimes it 
would lose li per cent, on drying, at other times not more than 
half that quantity. 

In some experiments on the colourinfi^ matter of the dilferent 
coloured varieties ot Indian corn, it was found to Ik soluble in 
both water and alcohol, and to become green by alcalies, and 
red by acids. 

A spirituous liquor may be obtained from Indian com, in con- 
sequence of the changes which take place in its sacchaxine 
matter. 

IS. BohnmfbergeiCs Electrometer . — ^This instrument is mtended 
to indicate at once the nature, as well as presence, of electiicit\ 
The exterior is formed of a cylinder of glass, about two inclios 
and a hdf wide, atad three inches and a half high : it is closf d 
at top by a brass plate, from which descend two of Dc Luc 's 
electric columns, each contaimng about 400 discs of gill md 
silvered paper about three lines mdiameter, and terminated below 
hj bvasa rings ; these tubes are one inch and a hulf distant from 
each otto, and between them is placed a tube oi glass, which, 
passing through the cover in the manner of Singer’s insulation, 
snppotti a wire terminated below by two gold Icav* and above 
bf nmetaUic plate. It is easy, from this disposition, to pensive 
that when the leaves are unelectrificd they will hang midway be 
tween the tubes ; but when affected by the approach of elec- 
IriflHl bodies, they will diverge and indicatie by the attraction 
oi die leaf on the one side, on the other the notute of the 
Chvgm 

m 

13. On the Compositwn of the Pnariates or FerrygmouiHjfdro- 
'f^'^ee . — ^These compounds which have drawn the attentioti of 
iTjmat number of chemists to their examination, frequwtdy 
much success, have lately been investigated with ^rcat 
dbility*by M. Berzelius, and a number of very interesting points 
with regard to them established. Without tracing ^ hat hai^ 
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previously been don^ by utiiLib, and which is well known to the 
scientific woild, an attempt a ill be made in the following lines 
to pieseptto view the rcs'iU oi M Bei /elms' labours. 

The fits! obj^(t wa<t, to asceitaiii the pioportion of the non 
to tlir othi) base lu the ierio-prusbiates 'Jhe solt with base ot 
pot ish was fiist exanmicd ; it was purifitd by fusion, solution, 
and uiysUilli/cLtion, ahci whuh it lost nothmp by eiposttic to 
air fui two days, but 3it a U inpcratuH 4 1 140^ L ihi. efllon^sced 
and dinnnislnd between 12 9 and IJ ipaatt , it did not 
tlu 11 lost W4 i;>Iit bv a hciU above that of boilmg water : two 
pan ui(5 ( jO SO (>i.) ol this «« dt thus diud, wtit niixcdSwith 
siilpliuiK and , ilhcatf d aJit*h , hut sutitiid i o fiii the r change 
till its t( iiip(iatiiio was rai'^ d h> a ^piin-lun]), whui sui* 
|»liuioiis acid and hydrocyihu '^(iiMvcu lilxntid Ihelieat 
w IS ( ontuiucd (ill all t\ct s of sulphui iiidwas dri\rnoff 
and tlu iiiixtuic Uun dis ohtd in w iini w lUi loiitaiiiing a 
I till iniiMitK Hid , tlu solution was p ecipitatid bv ammonia 
and the oxidi ol non, < olhiUd, w ished, and dtud ; it weighed 
111 did n nt t\pi laments^) tw cii 4 and 4dofagraiinm (6 41gr.) 
Ihi ol itioii Wits thill ivapoiUed, and tlu sulphite of am* 
III IHI i |iiiatid bv li( it in whih 00 lUion it was toiiud 
.c!>aiiM ioQs to introduce i «iiidIlpK(i oi carbonate 01 aiii- 
munid Ilia *^pooii into the co\tud ciucible 111 this way l.h94 
tiiiiii ( S lo p ) oi siilphati oi potasNd wcic ohtnned. Ihe 
nil in iisultoi si \cial cvptiinuiits similai to tin abo\e, gave 
tlic following; jiropoitiuns toi some of the elements of the 
f lit I I ^ lati of p dassa : 


'^)l iSsd 4kG3 1 jiittiniiig 7 = 2 of o\ygeii. 

I'l >t< xid oi ir >11 J() C4 0 79 =r I — 

ill 12 7 II.J = J 

I iss. 26 04 

# 


from whivli i* lesiilutliit thi potdNsa tonUitis twite u lMc4i, 
•mrl the wdta Miitct ab iiitu li (>x>^u as the uun in the elate ot 
piotoxide 

Thi fell pinsBidte ofbtiyta was picpaied from prussian 
blue and the hydiate of banla. WI <.n luafed, anti the residtte 
» alyred, it ga>e 

Baryta 51.273 containing' 5 38 s 2 of exygn. 

Protoxide of iron 11.865 2 7 si ■ 


Watei 16 56 14.72=5.5 

Loss 20 302 


Here also the pioportion botwiou the oxygen of tlic 
abd i^t of the protoxide oi non u as 8 to 1. 

Tlic ferro-piusuate of lime, prepared in the name numner af 
the (urmei bill, was obtained in oiystals, of which 100 paiM 
, ivi, 

Vot il 


P 
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32.4$ coDtainine 6.20 s 3ofoxTgai< 


'» of Iron 13.69 3.12 =i, 1 , 

...j iSrfiter.*,.M...,a.. 39.61 35.21 = 11.5^.; — 

1 -^ fem-pfiiaiUite of lead vat prepared, by adding aoluUon 
of nitrate of lead to ferro-prussiate of polassa, the latter beings 
^dn'eiceesv tbe piecipitate was then washed and dried. In 
ieonse^aeoce of the Yicinity of the point of perfect d^yneta to 
Aat at which the salt began to eltlorcsce, it was ditUcult to 
. Mcertain the quantity of waUT, but Mr. Berzelius is inclined to 
aonaider that, as with the ferro-prussiate of potassa, so also 
the Mtter in this salt contains as much oxygen as is contained 
inbolkthe bases together. On analysis 100 parts ga\e, 

Oxide of lead . . 70 containing 5.09 := 2 of oxygen, 

Protoxide of iron 11.9 2.57 =a 1 — - 

Loss 17.7 

These analyses of compounds taken from the thit^e classes of 
bases, suffice to prove, that whatever be the state of the 
iron in those salts, li requires in the staU of protoxide half as 
much oxygen as the radical of the other base. 

Hie second section of M, Berzelius’ Memoir couUitis an ac 
count of experiments on the acid of these salts. The first ex* 
periments, in which sulphuretted hydiogen, and fused boraeic 
acid were made to act on the salt, accoided with the opiniou 
advanced by Mr. Porret, tliat the iron existed hi the metallic 
state; but not considering them as decisivt, the invesUgntiou 
was carried on still further. A portion of the anhydious ferro- 
prussiate of potassa was heated with peroxide of coppti, and 
this gas collected over mercury, it was a mixtuie of caibonic 
acid and nitrogen, in the pioportion of thiee volumes of the 
former to two volumes of the latter, and no water a as pro- 
duced ; when the experiment was repeated at a higher tem-* 
perature, the same result was obtained; when the lesidiie was 
digested in water an alcaline solution w is obtdiued which 
'pMCtpiCated carbonate of lime with limi -water. As these pro- 
pbfIidM diflbr from those of Mr. Pori el and Doctoi Thomson, 
the apparatus was tested by analyzing Uie eyauurcl of niercuiy 
in jti^the carbonic acid then exactly doubled the azote in 
yoWmi and by other trials the mode of operating was found 
to be perfectly efficient and correct. 

The analysis was repeated with the ferro-prussiate of baryta, 
and the volumes of gases were ag^in as 3 : 2. 
n: ^ MW became of importance to ascertain how much casbonic 
amd was retained by the bases of the salts ttnalyze;id, and 
^oiltolbier bases remained in the state of comoici^ car- 
h tUnaatsOf w weie.w other state. To determine this {rat, 
e eakbomta of poussa^was beat^ with six timqs jit« wreit^^qrf x- 
ide of ooppe r, and at a red heat^carbonic acid gas was lincrated ; 
SQ that it aunean. the oxide tf copper has the power of 
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driving off a portion of the carbonic acid, and forming a kind 
of double salt in which it may be presuned ^ of the potassa 
M combined widi the oxide of copper, and f wiA the carbonic 
acid. 'Water decomposes this combination, dissolring the 
canstie and carbonated alkali, and iauTing the oxide o(^ 
copper free. 

Hence it became necessary to analyu a salt, the base of 
which would not retain carbonic acid, and that formed by lead 
was selected for the purpose. A certain quantity of this salt 
was heated with twenty-five times as much peroxide of cqiper, 
and yielded a mixture of 2 volumes of caibouic acid, and 1 volume 
of nitrogen. The quantities of the gases were such, as to give 
for 100 parts of the salt 11.05 of caibou, and 12.84 of nitrogen, 
or together 23.89 of cyanogen. This added to the weight of 
the other elements of the salt employed, surpasses the whole 
weight by G.19, supposing the bases are in the state of oxide ; 
but, if the piussiate be considered as com|>oscd of 1 atom of 
cyanurct of iiun, with 2 atoms of cyanuret of lead, then the 
weight of the cyanogen, the iron, and the lead, would be almost 
exactly wh.it it ought to be. 

To prove that, iii this compound, the metals were not in the 
state of oxides, sulphuretted hydrogen was passed over it 
in the heated state ; no water was fointed but hydrocyanic acid, 
protosulphuret of iron, and sulphuret of lead, were produced ; 
and the weights of the products agreed as exactly as posublq 
with the theoretical view taken of its composition, which is as 
follows : 



lly rzpmment 

By cilcaUHoB. 

Iron . . 

. . 8.81 

8.68 

Lead . . 

. . 65.91 

66.18 

Carbon . 

. 11.05 

11.55 

Nitrogen 

. 12.84 

13.59 


98.G1 

100 


The composition of the feiro-pnissiate of potasaa will be 
1 proportion or atom of cyanuret of iron, 2 of eyauunt of 
po^sium, and 6 of water, or. 

Iron . . 12.85 = Protoxide of iron . . 16.54 

Potassium 37.11 =: Potassa 44.68 

Cyanogen 37.22 
Water . . 12.82 

The composition of the other two salts is exactly analogous, 
th^nantity of water only varying. 

These experiments prove, that the salts called pmssiaMS, or 
femginons liydrocyaiiates, are really cyaanrets, composed of 
I eton of eyenuKt of iron, and 2 atoms of cjannKt of tho 

P 2 
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other metal. As for the water which appears to be combined 
thjmy M. peiiadius, for various theoretical reaeonsi coo-' 
iClen It as eaistiog in the state of water of crystallifeationi and 
*wai converting the cyanurets into hydrocyanates. 

It (ben became intemstingp to asoertain how far the ferro* 
I^ssiate of ammonia resembled in its habitude and com* 
po&ition, the salts already analysed ; and hopes were enter- 
tained that it might be reduced to the state of a double cyanuret, 
Imt all attempts to deprive it entirely of water were vain ; when 
Ueatedfi it was decomposed* and gave hydrocyanate of am*- 
monia* cyanuret of non* and water. A singular phenomenon 
occurs in this decomposition, for when the mass has been 
heated until cyanuret of iron only remains in the retort, if the 
heat be then raised, the mass suddenly takes fire, and bin ns 
vividly, as if oxygen gas had been introduced, though in fact, 
azote IS disengaged at the moment. A quadricaiburot of iron 
remains in the retort, which, \^hen heated in the air, takes fire, 
and burns like tinder, being converted into pei oxide of nun, 
with scarcely any change in weight. Hence this salt appeals 
to be a compound of hydrocyanate of iron with hydiocvanatc 
of ammonia. ^ 

In examining the nature of pnissian blue, M. Berzelius first 
describes some of it properties. It is veiy hygrometiic, so 
that it cannot be perfectly dried by sulphuric a^id in a vacuum. 
3¥hen dried by heat, and inflamed at one edge, it burns 
Kke tinder, liberating carbonate of ammonia, and heaving perox- 
ide of iron. When obtained in the puie state, h} adding 
muriate of Iron to the ferro-prussiute of potassa, and repeatedly 
wubmg, it becomes soluble in water; and, when diied in 
this state, appears like extractive mattei. Its solution is pre- 
cipitated by any other salt, or by an and. 

Som^ prusijian blue was prepared by adding neutial muriate 
of iron to ferro-prussiate of potassa, and a poitjon of this was 
then decomposed, by acting first with caustic potassa in excess, 
sepo^^ng the iron thrown down, and then acting on the 
•olniioii by corrosive sublimate, by which the second portion 
iff i^dtL was separated. The oxide separated by the potassa, 
was to the latter portion as 30 to 22. By further analytical 
experimelits, it was decisively proved, that in prussiaii blue thus 
prepared, the peroxide of iron contained twice the oxygen of 
the protoxide, and that, consequently, its composition is en- 
tirdy analogous to that of the other cyauurets that have 
beto e xamined . At the same time it is to be observed, that 
exjniments on the combustion of the prussian blue witli oxide of 
cemer, gave results which did not indicate the same proportion 
betMen the cyanogen and the iron, so that uncertainty still 
renffltm the true nature of this substance. 

prusslanblitG wasdifiiiscd in water, sud sulphuietted 
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hydrogen paued through it; when the tabstuces had acted on 
each other tor some time, the pigment became of a dull white co> 
lour, wifilst the fluid became opaleacrat from the depoution of aul- 
phur. The liquid was aepiiated from tiie solid matterf itad the 
sulphuretted hydrogen separated by exposure to air ; it was then 
acid and precipitated salts of iron blue, so that, at the fame 
time that the gas reduced the deutoxide of iron to protoxide, the 
excess of arid required for its neutralization in tnat state was 
liberated as ferro-pnissic acid. The whole mass exposed to tiie 
air became blue, and at the same time partly soluble in water ; 
hut when again treated with snlphurcttcd hydrogen, tlie solution 
did not Itecome arid, nor did it precipitate salts of ii on blue, and 
the insoluble part became liLrk : so thet there ai '' t videutly two 
blue combinations, the one composed of three atoms of hydro- 
ryauate of protoxide, and four atoms of hydiueyanatc of dentox- 
ide, m whirh the acid and oxygen of the second part is double 
that of the first ; and another apparently composed of one atom 
of liydrocyaimte of protoxide and two atoms of hydrocyanate of 
dcutovide. 

“ It appears,’' says M. Berzelius, from the experiments men- 
tiSsted, that the cyanurcts of highly clectio-positive radicals, as 
the alraline metals, do not decompose water, or form bydro- 
cyanates. Thu more feeble bases, as gliicinc, ammonia, and 
most of the metallic oxides, on the contrary, produce hydro- ' 
eytiudles, which, when heated, either do not produce cyanu- 
lets, or, ill prodn''ing them, arc in port decomposed by the 
action of thcoxTgen of the bases on the cyanogen, and the forma> 
tion of caiboiiic acid, ammonia, and metallic carburets. With 
the t xee]ition of ti<c hydiocyaiitttc of iron and ammonia, it np- 
}K..iib, that when one base is in the state of hydrocyanate, the 
other is also, so that there is no combination of a cyanuret with 
a hydrocyanate. When the cyanurcts combine with an addi- 
tional quantity of base, they appear to be changed into hydro- 
cyanatt s, and the whole become sub-hydrocyanates; sudh is pro- 
bably tlie slate of the combination of cyanuret of mercury with 
oxnic of merciiiy.” 

M. Bei /elms then speaks of the nature of the fciro-prussiq 
acid, lliis combination is pioiluoed by the action of astroqg ‘ 
and on the second base of the fen o-prussiates, which being re- 
moved by it, all iIk’ hyriiocyanic and unites with the protoxide 
ol iron, so that it is combimd with thrice as much acid as in 
the neutral compound. This substance was prepared by dif- 
fusing tiic moist cyauuioc of iron and lead through water, 
passing sulphuretted hydrogen gas thiough, decomposing what 
portion of that gas remained in solution by adding a small 
quantity more of the bait, filtering, and evaporating under 
air-pnmp-receiver. It left a white opaque uncrysUulizable sub- 
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the ndation hafiog a pete atSd teetei followed Inr oee alightlj 
•nriegeot; expoM to the air U4epoeited prussiaa bGie, and 
mcaiae green t ithasnoodourprefioeetodecoinpotition, but, 
J#lMd boiled, fa^rocyanie add m evolved, and a white powder 
li deponted, wlddi becometblue in the air. If cold water be 
aatittated widi the dry anper-hydrocyanate, and the aolution be 
Mk, nMdl colenileeB transparent crystals form in it in groups. 

appear to contain water, and the coigectnre is hazarded, 
that in these the water replaces the seomd base of the ferro- 
pmssiates. The w’hite substance previously spoken of appears 
to contain no water, but to be a dry super-hydrocyanate of pro- 
toxide of iron. It may be preserved in vessels well closed, but 
in the air is gradually changed into prussian bine. 

The double cyannrets of iron with potassium, barium, and cal- 
cium, when heated, evolve nitrogen, and the cooled mass, when 
dissolved in water, separates into quadricarburet of iron, and hy- 
droeyanates of the other bases; so that the cyanuret of iron only 
has been decomposed, its nitrogen sr{>aiated, and tlie other 
dements left combined in the carburet. When the diy cyanuret 
of iron and lead is decomposed by heat, it evolves* nitrogen, 
and a double carburet of iron and lead is lefl, contaiuing one 
atom quadricarburet of iron, two atoms i||uadricarbiiretof lead. 
If the ealt be moiet, the carburet of lead is in part decomposed, 
and carbonic acid formed. Prussian blue givo^, on dihtillation, 
water, faydrocyanate of ammonia and caibonate of ammonia, 
water appearing the whole of the time. After tliese siibslaiires 
had come over the retort was heated red, and the matter within 
heated and glowed brilliantly, as with the ferro-prussiate of am- 
monia. The substance left is a tri-cai buret of iron. Ferro- 
prussiate of copper produces, on distillation, water, nitrogen and 
carbonato and hydrocyaiiate of ammonia ; the substance left is 
a compound of one atom quadricarburet of iion and two atoms 
‘ M-Cuhnret of copper. Ferro-prussiate of cobalt yields, by dis- 
tittatiim, nitiogesi and carburets of the nietaU. Tlie cyaunret 
of non mid silver is a true cyanuret ; when distilled it yields 
cy a no g e n, nitrogen, silver, and quadricarburet of iron. 

M. Benelius draws the following conclusions from tlicse 
osperimeuts That the cyanurcts of the alcalme metals 
. letom dicir eyanogen at high temperatures, but that the cya- 
emtet of iron cominned wiUi them is decomposed, producing 
' 'nitoogm and quadricarburet of iron. 2. The cyanurets of Jie 
other and more reducible metals are decomposed by q high 
tossperatare. Those which may be obtained perfectly nee from 
water yield nitrogen and double quadricarburets ; those which 
, pnsenre thar water untU the moment of decomposition lose a 
•ertrin quantity of caihon, so diat though tlie iron remain^ as 
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^adricarburet, the other metal remains combined with carbon 
in ^Inferibr 'degreb as n tri or tai<entaaetr'‘ 3^3!he tednciUe 
metals Jtose their cyanogen, abdnnahiMmiibiHi. . > 

M. Berseliin then remarks on the nntm* nfidiesn nev car- 
burets of the metals, irhich, containing fanr, thiee,.anid two 
proportions of carbon, present n cAasa of bodieh aoh1ogsna;lo 
the sulphnrets, arseninreCs, jv. ; he eonsidbra Ae deeomppsbicsi 
of the cyanogen in the cyaunrets at due to the-nfimilyi ofi tibe 
metala of the carbon ; and observes, that in dis^ting vegetable 
metallic salts the residnes vrhich are obtained, and wbioh till 
now have been considered as mixtures of carbon and the nwtM, 
are true compounds. 

The observations which then follow on the phenomenon of 
ignition, observed tor many of these experiments with the quadti- 
carburets, 4c., are highly interesting, but we must refer lira 
reader to the original paper for them ; the great length of this 
abstract prevents ns from noticing any thing but matter imme- 
diately connected with the object of die paper. 

The cyanurets with concentrated snlphuric acid are more or 
less dissolved without decomposition ; those of iron end po- 
tassa, of iron and baryta, dissolve entirely, yielding a colonr- 
less solution, which is not decomposed at 2W Fabr,, othen 
dissolve in small quantity, whilst uie greater proportion remain 
undissolved in combination with the acid. Whmi the acid is 
poured into the powdered cyanurets, the mixture beats, swells, 
beromes pulpy, and if soluble, gradually dissolves, though 
a great quantity of sulphuric acid is required for this effect. 
The addition of a little water troubles the solution, and part 
of the acid compound falls, but if much water be adiMdecom- 
^Kisition takes ihce, super-hydrocyanate of iron and auper- 
siilplinte of the other base arc produced, or if the cyanuret'is 
insoluble it re-appears with its commoa characters. If the 
acid solution be heated at a certain temperatutey the eyatmret 
is decomposed, sulphurous and carbonic acids with nitrogen 
are disengaged, and super-sulphates of ammonia and of the 
bases employed, remain. M. Benelius could not succeed w 
producing the new gas, which Dr. Thomson says is feond on 
those occasions, nor does there appear to be any renon to 
believe in its existence. M. Berzelius describes the action of 
sulphuric acid on several of the double cyanurets, nnd^eon- 
eludes this part of his paper, by expressing his opimen, that 
they should be consideied as double acid eailts, where two 
bases are combined at the same time with excess of the two 
acids. 

M. Berzelius concludes this very important paper by seno ob- 
eervations on the preparation of alkaline eyanniets from Prus- 
sian blue : if Prussian blue 'of commerce and potassa in exeesa 
be made to act on each other, and the solution be mads by 
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to Jield the ferro^esiate of potttsa, o mother 
liqnjtf which will not crystallize ; bat, b][ dow erapora'* 

tipD oAwBcea in gKenish Tegetationa. Tbie is a paiticulai 
napdiAcetioD of the eyenuret of iron and potassium, whicn is so* 
lublc in water, and on exposure to a moist air, becomes brown. 
hi solntion, when evaporated, yields small green scudm : and 
toese, when analysed, so closdy resemble in composition, Uie 
yeUow salt, that no conclusiou can be drawn from the ex* 
penmeut. 

Ibis salt may be converted into the yellow salt, by being 
carcfullv fused in a close ciuciblc; and when cold, dissolved iu 
water, the fluid will contain cyanurct of iron and potassa, hydio- 
cyanate of pottssa, audcaibonatc of potassa. Acetic <iiid will 
decompose the two lust salts, the solution is to be cvapoiated 
and acted on by alcohol, the double cyanuret is then tin own 
down ; it may he collected, dissohed, and crystallized. 

Barytes, by acting uu prussion blue, also foims the giccu com* 
pound. Lim<* produces \ery little of it, but ahimuui.i luruis it 
in such abundance, that sometimes nothing else ii: obtaini d. It 
then crystallizes in small green needles. Its solution is pi«.Li* 
pitated by alcohol as a sirup; duiing evaporation, it deposits a 
green pow'dcr, and by long cxposuie to the uir, is iu a guat 
mcasuie decomposed. Amtales do ( kimie, . pp. 144, 32J. 

14. Vre’s Chemical jOtcfionary.—* Dr.Andrcw I'lc, ordlnsgow, 
has just published ** A Dictionary of Chemistry, oil the basis 
ofMr. Nicholson's ; in which the prineipks of the sci«.iici are 
investigated anew, and its applications to thi phamoiutua ui Na- 
ture, Medicine, Mineralogy, Agriculture, and ManufaLtiius, de- 
tailed.” We regret that the length of our obstnatiuiis on Di. 
Thomson’s System of Chemistry have jircseutid an extended 
notice of this work, in its proper place, anti whitli w u aic obliged 
to reserve for a future Number. It is a woiL whnh displays 
considerable diligence, and equal knowledge of thi subjc ets of 
which it treats, and will prove a valuable adilitiou to tlie stu- 
dcBt’a library. 


III. NATOnAL H 1 .STORY. 

GxoLObT, Miner iLocY, Meieoroloot, 4r. 

1. A very valuable work has just been published by Dr. iMac 
Culloch, entitled, A Oeohgiinl Clas^fioatiM 0 / lioclh^ with 
descriptive Synopsf*^ of the Species and VanetUs^ comprising the 
Ehmsents of Pract a at Geology,'^ Upm a future occasion 
proi>ose to discuss the merits of this book more at letigth, and 
shall therefore confine tliis notioo to a bare sketch of its 
rontentSy from which, howe\cs, oui geological leaders will be 
able to draw some conclusions respeclmg its interest and 
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impoortanoe. Wa bare indeed revetted that Dr. Mab Cuiloob 
baa 80 long withheld hia practice infortnation on ayateinatio 
geology, aince we perused hia work on the weitem iaies of 
Scotlandt a work which displays attainments peodiarly fitting 
him for the task which he has now undertaken. 

After some introductory remarks on the methods of arranging 
rocks, which have been adopted by differcut mineralogists, and 
on the plan of this arrangement and nomenclature. Dr. MacOal- 
loch gives the follu.fiug general catalogue of rocks, succeeded 
by some remarks on their order of succession in nature : 

srCONI)\RY CLASS. 

SttfMjied. 

(red) Sandstone 
Sup ^Mor iSaiidstones 
lani»'stono 
Shale 

Cnsfralijied. 

Overlying (and venous) Rocks 
Pitcbstjiic 

OCCASIONAL ROCKS. 
Jasper 

Siliceous Schist 
Chert 
Gypsum 

(Conglomerate Rocks 
\"einstoncs 

AprrNDix I. 

Volcanic Rocks. 

Appendix 1L 
Clay, Marl and Sand Allu\ia 

Coal Lignite and Peat. 

Dr. Mac (Culloch apologizes for the introduction of coal and 
peat into this list; but the connexion of the former with the 
strata in which it lies, and the impoitunt illustrations of itN 
liiblory afforded by the latter, amply justify their insertion. 

With respect to the ordi.r of succession of the primary class, 
the claim of granite to the lowest place is unquestioned, but after 
It no certainty can be obtained, for the others arc all found in its 
occassional contact and in uncertain order; to illustrate this 
fact, the author inserts a table shewing the irregular order 
of succcsbion in rocks, in seveial paits of Britain. 

The 7th, 8th, and 9lh chapters relate to the aspect and 
structure of rocks, and in the 10th their composition is dis- 
cussed, illustrated by a valuable catalogue of tlieir component 
minerals. 

Dr. Mac Ciilloch then proceeds to what we consider as a 
highly important part of geological science, though hitherto 


PRIMARY CL1< 
Vmtratificd, 

Granite 

Seipeniinc 

StraUJied* 

Cl 111 I'^s 

^licflccous iScliist 
(^hlonto Schist 
Talcost. Scli'st 
llorublcndn Schist 
Vcimohle Scliist 
(Quartz Rock 
iUd Sandstone 
Aigilldceoiis ScliisL 
Piiiuary Limcbloiic 
Compact Feldspar • 
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wy iltMciMtifioally tmtei; we meat^ the treoeitjoit irtuch 4 a 
ofw^ureui reektfQotoiily between theeeverelv^ietieiiof eech 
fmiljb even between the fimiliee themielveB, in coMeqv0n<?e 

either ef their gradual variation of cbaracteri or of the loaa of 
ope or more of the ingredieota which constitute the distinction* 
these eabj^ots, our author has some excellent remarks ; 
they have genendly been slurred over by modem geologists, in 
c o na e ct o e n ce of the difficultiea in which they involve the theorist ; 
but Dr. Mac Culloch, who is purely pracLcaU and, stiapge to 
say, neither Vulcanist nor Neptunist, gives them their due im- 
pedance and appropriate description. 

Tlie 13 th chapter contains a ^jnoptic view of the general 
characters of the families of rocks included in the arrangement 
before us. To describe the characters of rocks so as to enable 
student to recognise them in muss, as well as in hand spcci- 
H^s, is a task of no small difficulty, and one which we do not 
Vesitate to say, Dr. Mac Culloch has performed in a very 
superior manner; unlike some modern geological wi iters, who 
have aimed rather at obstructing the progress of the student, 
by throwing an accumulation of difficulties into his path, 
without giving any clue to their solution, he has succinctly, but 
clearly announced the obstacles, and, in the greatei numbci of 
instances, has succeeded in their removal. 

On the whole, the science of geology, if so it may be called, is 
much indebted to Dr. Mac Culloch. In his various pajiers m the 
Geological Transactions, and in his book on the Western Isles, 
be has shewn himself an indefatigable collector of facts, and a 
0 iost observant traveller; in the work before us lie appeals 
equally successful as an clcniciitary and systematic wi iter. We 
are indebted to him for the following notice of two new 
minerals, which ought to base appeared in our Number. 

2 , A new mineral, to which I gave the name of Coiiite, 
was described in my work on the W estern Islands, as found 
Mull and in Glen Farg It was subsequently mentioned 
to have been found in tbe Kilpatrick-hills, and 1 must now 
add, tp increase the list of iu localities, that I have since 
it in Sky, in similar situations, namely, imestiog oi 
filling cavities in trap rocks, and accompanying different mem- 
bers of the zeolite family. 

^ It happened that Professor Schumacher had, about the same 
11096, applied tbe same name to a variety of limestone, deriving 
bia term from the Greek, xom or lioirtc, as applied to chalk or 
The iucoiivcnience of this was, of couise, immediately 

S rent; and although it is not likely tliat the term conite, 
used, will long maintain its place in our catalogues of 
miaeraU, since, like lucullitq, and many others, it only serve* 
to encumber the science with a catalogue ofuselessnames, I have 
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Men induced to change the name of the tniBleral "which I haM 

deBcribedy and to request yoe to gi*tf1l circulalic»dtroi^^ 

mediuueof yout Journal. *rhe name having been •uggeeted’ iMinf 
the Mwdery iqrtti in which this mineral has alone yetbeen found, 
the Greek word tbMCi as applied generally to powder, may as 
easily be used in compounding the term KoniLiTt. It is not 
cacophonous, and answers the purpose of describing the moM 
remarkable character of this mineral ; while it avoitts any eolli- 
sion with the term to which I have alluded. 

3. Native Oxide of Chrotne.—A new Mneroi— The com- 
binations of this metal with two others, namely, lead and 
iron, under different forms, have for some time found a 
place in our catalogues of minerals. A place must now 
also be made for Chrome itself, in that division of mineralo- 
gical systems which is allotted to the metals. I am not aware 
at least, that tlie oxide of chrome has yet been found by any 
one Jn a native state ; certainly it has not been enumerated in 
any system of Mineralogy. 

1 have recently discovered it here in Shetland, in the island^ of 
Unst. It IS found in cavities in the chromate of iron, which 
abounds in this island, so as, for the space of many miles^ to 
be scattered over the surface of the ground, and even to be 
used in common with the loose stones which it accompanies 
in the building of dykes. 

This oxide is easily recognised by its beautiful green colour, 
and does not seem to difler from the green oxide produced in 
our laboratories by the action of heat. In some places it is 
merely diffused through the fissures of the ore ; in others it 
occupies cavities resembling those of the aniygdaloids. It is 
sometimes found in a powdery form ; but at others it is com* 
pacted into a solid substance, bearing the marks of a crystel- 
line structure, and somewhat translucent. AUhough it appears 
to be in abundance, when the specimens that contain it are 
broken, that effect is only the consequence of the brilliancy and 
contrast of its colour with the black and dark pey of the sur- 
rounding chromate of iron. It would be very difficult ^to collec t 
many grains of it in a separate state from any of the fragmenta 
of the black ore which I examined. . j r i. 

The green oxide is accompanied by a yellow oxide of chrome, 
in cavitic^s generally distinct from it, but sometimes inlertnixed, 
and in homewhat less abundance. This latter is more generally 
in the form of powder than the green. As the green oxide of 
chrome chances to yellow by heating ^ it, M. Vauqudln 
appears to think that these are distinct oxides; but this 
does not seem to have as yet bera very satisfactorily examined. 
For the present purposes, it will, at any rate, be more cflnve- 
mmt to consider them merely as \arietrcs of one miiifcrdl 
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Bpedei. Those mineralogical writers who are desiroas of in«- 
ctouiog the number of species may easily follow a di&rent 
coarse. • 

The mineral distinction of the oxide of chrome may be com* 
prised in the following terms : 

Oxide or Cuoif£.—l his, mineral is of a bright grass green 
colour, or else pale yellow; and is found either in a powdeiy or 
a compact form. In the former case, the aspect is dull ; in the 
latter, the lustre resembles that of compactly crystallized lime- 
stone, or marble. It either iiuests surfaces, or fills cavities in 
chromate of iron. 

Its specific gravity has not been examined. It soluble by 
boiling in the alkalies, and communicates to them a green 
colour; but the solution is decomposed by further boiling, and 
the oxide is piecipilatcd. By Uiii» character, and by its rem- 
muuicating a ^leeu tinge lo glaos, liefore the bloa-pipts it iin' v 
berecognisLd and distiiiguislud. It occuis in Unst, one ui Uic 
Shetland Isles. 

Lest }our rtadiTb should conccnc that I had ialleii loto an 
error, in desciibing this mineral as new, 1 ought lo add to this 
communication, that the oxide of chrome, dL^^ciilud in Mon- 
sieur Lucas's airangeiiicnt of miiicials, is a ^eiv diileuiit sub- 
stance, and, I may add, inipiopeily iiaUicd. J nud nut quote 
from a book which is in the hands of maii> miiiciaioun^is. It is 
bufiScient to rcmaiL, that lus iniiieial is a compound Aubhtance, 
into which the oxide in question eiiteis only as an iiigiedicnt. 
It would be proper that its name should be ciiaiigi d, to picuiit 
confusion; the right of possession is clearly iii the picscxit 
substance.—*! am, yours, &c. 

jS/ieriaiid, August, 1820. J. Mac Cilloch. 

4. On Fulleri Earth in Chalky by the Ilev. C. P. N. Wilton, 
Gloucester. — ^The situation of the chalk-pil, iii which the fullcis* 
earth is found, is upon the side of a hill, foiiniug puit of the 
range of the South Downs, in Sussex, immediately above the 
village of Bepton, fiom whence tliat poition ol the downs 
derives the name of lUyton-hM. It is distant three miles and a 
half, south, from the town of Midhurst. The elevation of tliat 
part of the hill, where the chalk is situated, above the level of 
the village, is about 400 feet. Upon my fiist entciiiig the pit, in 
the month of May, 1820, I was struck with the up|K^araiice of 
an horizontal layer, consisting of agreentsh braum earth, passing 
into yellou ish a lute and brown ; which, upon examination, was 
found to contain the characteiistic qualities of fulleis' eaitli. 
Thi layer varied from three to fuui inches in thickiicss ; and 
warf about a foot below the surface of tlie hill,bavmg the chalk, 
which is of the upper foimatiou, as well above as below it. 
The pit abounds with bcailtiful chalk specimens of dificrent 
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varieties of zoophytes; and is remarkable, for containing^ Aear 
its snqimlt, stalactites in the iotei slices of the chalk. The 
only flints 1 Observed in the pit, were a few detached pieces, 
both aiigftlar and rounded, interspersed throughout the chalk. 
This pit having been worked but a few feet below the surface, 
no horizontal layers of flints present themselves; though in 
others, in the neighbourhood of this pit, worked to a greater 
depth, in the same range of the downs, and in the same chalk 
formation, they abundantly occur. 

5* PUcovery of RetinoMphnltimi in the Independent Coal 
Formntionrn 

Dear Sir, — In pursuance of you: lequesL, I send you the 
following accouiLt of the Rctinnsphalluni in this \lcinlty. It 
occuis in the Independent Coni Foruiatinn, of the south pari of 
StdfFonlsliiie. I found the first specimen about two years ago, 
near a \illuge called Rowley; and have since pc rjcived it at 
Oldbury, West Bromwich, and Tipton, but not in large quan- 
tities. es it is by no means a '*umiuon mineral. The coal in 
wliicii it ^ found, is cbiefly composed of mineral charcoal, or car- 
boui/ed wood, and the presence of retinasphaltum in it strength- 
f the idea, that some of the older species of coal owe their 
o]it>in, at least partially, to ancient forests. Retinasphaltuitt has 
b(*cii hitherto considered as peculiar to the very recent forma- 
tion of wood coal, at Bovey, near Chudleigh, in Devonshire; 
but tins alibi ds an instamv of it in a very different geological 
sjiiirilion. 1 have deposited specimens of it, and some other 
local fo^sll^, ill the collection of mineruls belonging to the' Bir- 
iiiiiighani 1 liilosophical Institution, whore they may be scon. 

'I he ibliowiiig appear In me to be its charactcis, but us it has 
hi m subjected to cliomical analysis by Professor Braude, per- 
haps iliat gomlcMiaii will give any farther description tliat may 
b(. rcrpiiied. 

It forms thin layers, about onc-sixteonth of an inch in 
thickness, parallel with the lamina of the coal; its colour is 
blackish b'*own and hrow'iiish yellow; on rubbing it becomes 
very light brown; it is very biittle and light. On applying the 
il.tmo of a caudle, it takes fire with great rapidity, emitting 
briglit white sparks and flame, and an aromatic smell, it is par- 
tially soluble in alcohol. — I have the honour to be, Sir, 

Your most faithful and obedient servant, 

John Fincb. 

Birminpham^ March Id, 1821. 

To Charles Hatchett^ Esq.j BeUe-Vne House, Chelsea. 

I have examined this substance, now discovered by Mr. Finch 
for the first time, associated with ordinary coal, and find that 
it, in all respects, resembles the retinasphaltum, as described 
by Mr. Hatchett, in the PhUosaplikal Transactions, 

W. T. B. 
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tbe Register of the Thermometer «wl' Barometer 
> i^diming tea moathe, at Winter Harboer, MelriRe leland, 
North Georgia, 1819 and 1820. 

* Lttlta«e74P4I'18*, LooKitadelM*>4B’ae”W. 


DATE. 


TPERMONETBa. 


BAROHETAJt. 

n 

Maei 

mam. 

Mini. 

mam. 

Mean. 

lUnge. 

i| 

Mui 

mam. 

1 Mvon. 


IfilO. October. 

0 

+ 17.5 

-iS 

O 

- 3.46 

45.5 

r ineha 

30.32 

inchre. 

20.1 

indM 

l».bll 

lethM 

ijiit 

Novembei 

+ 6 

-47 


53 


20.65 

20.045 

0.60 

Decern bci 

+ 6 

--43 

-21.70 

49 

30.764 

29.1 

29 865 

1.65 

IB80. January 

- 2 

-47 


45 

30.77 

20.60 

30.078 

1.18 

February 

-17 


-S2.I0 

33 

30.15 

20.32 

20 760 

0.83 

March . 

+ 6 

-40 

-18.1 

40 

30.26 

20. 

129.803 

1.26 

April • . 
May . . . 

+ 32 

-32 

- 8.37 

61 

30.86 

20.1 

20.078 

1.46 

4-17 

- 1 

+ 16.Cifi 

51 

30.48 

20.25 

30.100 

1.SS 

June; . . 

+ 51 

+ 28 

+ 3G.24 

23 

30.13 

29.5 

29.823 

0.63 

July. . . 

1-00 

+32 

¥ 12.4 

28 

SOJll 

29.13 

29.668 

0.b8 


Bbmarks.— T he thfrniometer wen fixed, during the winter, on the south 
aide of a david projecting from the ship’s side, and was ubuuly Irom 3° to 
00 hlaher than one suspended freely in the «iir at a distance from the ship. 
This aifferenco increased as the summer advanced, and Uie sun rose sum> 
dently above the horiaon to heat the blup, amounting latterly to 15^ or even 
SOoabo ut nomi. Tbe tbermonM-ter was, ot course, alwdjis shitted to the 
shaded side of the ship or darid. 

On the 15tb of February, at fi P. M., a thermonictrr auspended 
freely in the air at a distance from the ship atood at — •0.3°, be* 
ing ue lowest degree registered during the winter. 

The very low temperatures were invariably in calm and clear 
weather ; the rise of the Thermometer being the immediate con- 
sequence of a breeze springing up, and being proportioned to 
its strength. 

The Barometer rose with northerly and uesterly, and fell with 
southerly and easterly winds, but it was not so decided that the 
indications preceded the changes aa it is stated to be in more 
■onthem climates. 

We are indebted for the above abstract to Captain Edward 
Sabine, and much regret that an opportunity has not been af- 
forded us of communicating to our readers a similar abstract of 
a variety of important and interesting experiments and observa- 
tions made by that gentleman during the Polar exjieditioa. We 
•hall-anxionsly look for them in Captain Parry's narrative about 
to be published. 

7. Cknmate of Iron in the Islani ef Unst. 

To die Editor. 

Sir,— The paragraph respecting the discovery of chromate of 
iron in Shetland, which appear^ in a late Number of your 
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JwitutUt «Mftp«d m; 9ba«mtioB, ootil fwintod oni to loe b j « 
friend. . That I found the chromate of iron, in the island of 
UMtfc is thb ^ear 1803, as stated in your /ovnidZ^ ife tniO; but, 
hiving Alistim it for another mineral, and not haring piAfohed 
any subsequent notice of it when I ascertained its natural the 
honour of that discovery is justly due to ])r. Hibbert. As far 
as 1 recollect, there has appeared no notibe of my rlsinolSheV 
laud, except What is contained in my hasty letter to Mr. Neill} 
and I owe it to the public, to explain how my name has beet 
connected with the discovery. 

During itiy only visit to Uiist, I found a substance which, at 
drat, J coi^ectuied to be huru*blende; but its great specific 
gravity induced me to considei it as an ore of iron. It is thus 
noticed in my original notes, taken on the spot, and still in my 
possession : “ In the serpentine, find some veins of mkaeeom 
iron ore?" On comparing it with mineralo^cal descriptions, I 
was unable to assign it a place in my collection, until several 
years afterwards, when the sight of some specimens of chromate 
of iron, from America, led me to examine the mineral from 
(Jnst ; and 1 became satisfied of their being of the same nature. 
Since that time, it has been arranged in my collection (now depo- 
sited in our Royal Institution), as a specimen of chromate of 
iron from Shetland ; and as such it has been shewn in my 
lectures. But as I consider priority of publication the fairest 
claim to the merit of discovery, I regard Dr. Hibbert as entitled 
to the honour of having added an article of considerdble import- 
ance in the arts to tlie native productions of our coqimon 
country.— 1 have the honour to be. Sir, 

Your most obedient Servant, 

Thomas Stkwart Traill. 

Lvoerpool, March 14, 1821. 

IV. General Litebatvre, tfc. 

1 . Recent Discovery of a Fragment of Art in NBwfoundkmd^ 
A discovery has been made in Newfoundland, during the last 
summer, which, tiifling as the object is, has not a little exer- 
cised thf Gpnjectures of the antiquarians of that island. About 
half a mile from the shores of Gander Bay, there was found a 
fragment of a small pillar of white marble. This fragment is 
octangular; about 18 inches long, and 10 inches in diameter. 
Its surface is as much corroded by the effects of the weather, 
as those parts of the statues of the Parthenon which have suf- 
fered most It is probable, consequently, that it has lain there 
for a considerable time. 

It cannot have been left in ballast, because it is half a nule 
inland, and because no ships can come within three-quarters of 
a mile of the shore of this place. This part of the country 
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b not inhabited, and no bimilar stones, ur works of art, could 
be found oa searcliing in the same neighbourhood. I must 
•Ifo bbserye, that the texture of this marble is retj Remark- 
able, resembling none tliat I have ever seen, and j^rfectly 
diibmt from any of those used in sculpture or architecture. 
It is of a yellowish white colour. Ihe texture is in some pluces 
ciystall&e granular, of a large grain; but there are every where 
intermixed with it parts of very eompheated curvatures; capa- 
ble of bdng separated in succe^-iion, in parallel curved jainin-.i* 
as thin as paper. These sialy cuncretions are scmotiiiu'.« an 
inch or more in diniousioii. Resides this, tlu re arc found dii- 
tinct irregular iainina’ of hnnl calcareous clay, or very argil- 
laceous eaitliy lime'' tone di'>|)ci ^id through the stone. 

If (he N'. wfouiidbiid .nitcMiniii <• cacuot aettle tlli^ <»! >'■'(> 
point, it must be 1< ft to the ingi niu^y of those who h.ivc reaso. d 
BO ably on the woik'- of aiidcut ait, found in many pails oi 
America. In tiaclna the mici ition of .\siatic nations thitln i, ir 
is easy to settle a colony, ai-d huild a city, in Mewtoundf.uid. 

.« M 


*2. Consumption of J'ood in Piiri<>^ for 1S1‘). 


Wine 

'heotolities, 

8n.'),4‘)U 01 

2 12651 73.6 t-. 

Brandy 

.ditfo 

43,8 4«) 

Il.'!74n6 

Ciderandperrveui 

..ditto 

1.3, yit) 

4 2021 Pi •> 

Beer 

.ditto 

71,89d 

18980.31 4 

Vinegar 

.ditto 

iOjT.'Jo 


Oxen 

, .bead. 

70,819 


Cows 

..ditto 

3,.3C1 


Ditto, milch 

.ditto 

2,918 


Calves 

, .ditto 

(57,710 


Sheep 

..ditto 

.T29,()70 


Hogs 

.ditto 

i» 1,822 


Cheese 

. .kilograiniiK s 1 ,‘2(!7,.3(j4 ui 

*7969 5 J iV 

Sea fish 

..il) VillufM'u 


Oysters 

..ditto 

821,918 

'J4,231 

Fresh-water fish.. 

..ditto 

502,780 

20,919 

Poultry and game 

..ditto 

7,161,402 

298,392 

Butter 

. .ditto 

7,105,53.3 

296,064 

Eggs 

...ditto 

3,676,502 

133,187 

Hay 

..trusses 

7,822.640 


Straw 

...ditto 

11,054,371 


Oats 

...hectolitres 

923.022 

24,367,781 gsl 
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Agriculture, Uur\l, and Doulsiic Kconomt. 

A Dc^iiption of a new Agricultural Instrument, which, by the 
power of one Hoise, poiforras a variety of operations in cuIuva- 
lion, at the late of three acres per day ; by Ma|or»Oencfal Alev. 
1) >atbon, 8vo. • 

The Faimer’s and Gra/ieFs Guide, by L. Towne, 8vo. lOsu 

llie Alillei’s Guide* ; or a Treatise on the Manufacture of 
rioui, and on the Milling BuMne*ss. By John Millet, 8\o. lOs. 

All Essay on Soils and Composts, and on the Piopagation and 
('ultuie oi Oinamenta^ Tioes, Sliiubs, Plants, and Flowci% By 
1 lionias Ila^tios. 12mo. 

\ Dissert ition on Lime, and its use and abuse in Agiiculture. 

I hi'in IS Iloinb^. b\o. 

* sba}s on Piactical Husbancti^ ind Ruial Economy. By Ed- 
uaid Buiiouglis, Ls(|. 8io. (>r/ 

^iiQi iriis. 

'11)( Inediid Antuputies of Attica, ooiupiising the Aiehitec- 
tui il I’fin ms ol 1 leu'll V '^'iniuiUj iiid i je s By the So- 
ck i\ ft Di (icUVi, Iiijpt*ln toliu, with Light} loui Lngiavings 
t )/ H s 

Cl ML \R( mil CTURL. ^ 

IIiiiis on the im])io\(d mode oi building, appliealdc to geneial 
piiiposcs. B} T W Doain, Aichitcct. 8io. 

Plans, I Icvation, Scetions, and Dcseiiption of the Pau|)ei I >?- 
nitie \s}luiii at A\«ikch(l(l By Messis. Watson iiu* Piitrhctt, 
AuhiUcts iolio, J/ ]>^ Of/ p |Kr with pioofs. 3/, 3v. 

( ^l)S( r \ .itions on the C oust luctioii and fitting up ot Chapels, 
illusiiatid l)^ Phils, Sctinns, an! D* sc&iplioip. By Wtlliani 
Mcxandii llo. 

Spi e mien < i C^oi ic A j e lute ctuie, se lected fioin \aiious ancient 
« ‘ in 1 n^lanii By A. Pugin* l>to. Paits I and 11. 1/. h. 

« 

t of Designs foi Pii\ate Dwelling*. By J. Iledgeland. 

4if) 1/. h. 

Nmit Arciiiiiciure. 

All liu|iiiiy 111(0 all the means which hast been taken, to pic- 
ei\L till Biitish Na>y, liom the eai best peiiocl to the pieseiit 
iiiiK , ]) iitieuKiil} lioi 1 ih It *>picics of deeay now di nominated the 
I’ly Hot. By John Know If s, Sicict ly to the Coininittei ot Sur- 
\( >0 •> fd Ills iM I ji sty’s Na\^ 4to l/. 

Botany. 

eiraminai ol Botanv» illiistiative of aitificial, as well as na* 
oml (lassiiication. with in e \pl mntioii ot Jussieu’s System* By 
Ml 1 inns 1 dwaid ^mith, M D h.K S , Pnsidcnt ot the 1 1 1 - 
1 laii Sick with J1 plates 12 n pi mi, 1/ Ih. 6'. 
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Til* Brilnh Botankt; or • Familiar Introductioo tq the iivivucc 
of Bataoy. l$mo. wkli platra. ?*• 6d, plaia ; 10<. 6d, coloured. 

the Botanical Caltivatur; or inttnu^^oDa for the Manaf;i'- 
mat.cf PiaotB, cultiTated iu the Hot>HouKs of Great Britain. 
By Robert Sweet, F. L. S. 6vo. 10*. 6d. 

* Crekistrt. 

A Dictions^ of Chemistry on the Bash>of Mr. Nicholum's, 
in which (he ranlAples of the Science are investigated anew, and 
its application* to the phenomena of Nature, Medicine, Mineralogy, 
Agti^ltnre, and Manufactures, are detailed. By Andn'w Ciu. 
M. D. Svo. 1. 1*. 

the Elemcnu of Chemistry, with its application to explain ihu 
Phenomena of Nature, and the Processes of Arts and Manufac- 
tures. By James Millar, M. D. Svo. 13*. 

Gkoghapht. 

Illyria and Dalmatia ; being a Description of the Manners. 
Customs, Dresses, and Character of their Inhabitants, and thoM 
of the adjacent Countries. With plates. 12mo. 2 vols. 12*. 

Geolo'jt. 
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Anx. I. On the be$t Method of wamdng and ventilating 
Ilouset and other Buddings. By Mr. Charles 
Sylvester. 

[Commuiiieated by the Anthor.] 

[We are happy to comply with the rej'iesi « eeveral of oiir Corre* 
spoodentE, and to enter upon the subject of heating and ventilating our 
apartments; 'tis a subject upon ^hich few persons venture to think 
for themsehes, and is too frequently conceded to the management of 
the ignorant, or, what is worse, is intrusted to some half-infonned 
speculator. Ike combustion of smoke is another branch of this in- 
qiiir}', and, although but lightly touched upon in the following paper, 
sJiall not be forgotten. The absurdities which have of late been 
authoritatively thrust upon the public in relation to it, are so gross, 
as to merit more serious and extended notice than it is in our power 
to bestow upon them ; but we shall humbly contribute whatever is 
within our reach to rectify the errors that have been diflused, and to 
show the inanity of the promises, with which this subject has lately 
been ushered into notice.] 

The atiioD of the sun’s rays on the surface of the eartR, and 
the coi^sequent accumulation of sensible heat is a most in- 
structive lesson, for the best mode of applying artificial heat 
for warming buildings ; and our best ideas of ventilation are 
derived from those mechanical changi ^ in the atmosphere occUp 
uoned b) ^he rarefiustion of the air, from the heat it acquires in 
contact with the earth’s surface. If the earth were perfectly 
transparent, or had a surface capable of perfect reflection, it 
world not be at all heated by the tun’s rays ; and our atmo* 
sphere, supposing it to exist under such circumstances, would 
be destitute of those changes which are daily evinced in an 
Vot. XI. R 
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of eitfrenta. If dietubstanca of the earth were 
a mofsh better eoaductor of heai» we ehould experience leea 
extvemefl of heat and cold upon its aurface. The auniiner-heat 
would be more rapidly abaorbed by the earthy and the rigour of 
winter wduld be mueh diminiahed by the heat derived from the 
earth in the lun'a abaeoce^ The nature of soils, as regards their 
oendiiictiiig power, has doubtless a great influence in limiting 
the extremes of temperature in winter and summer. The heat 
produced on any part of the earih*s surface, will be the greatest 
where the rays of the sun are vertical, and the surface of 
such a nature as to receive the rays with the greatest fa- 
cility, its substratum being, at the same time, the worst con- 
ductor of heat. The air immediately in contact with this sur- 
face becomes heated, and specifically lighter than its supci- 
stratnm. This causes, in the first instance, two simultaneous 
currents; one perpendicularly upwards, and the other, a lateral 
one from all the surrounding parts towards the centre of the 
heated snrface. After the ascending current has attained a 
certain altitude, it progressively assumes an oblique and ulti- 
mately a lateral direction, but in an inverse order to that of 
the lower stratum. By this beautiful provision of natural eco- 
nomy, the heated air of the tornd zone, and the chilling cur- 
rents from the polar regions mutually contribute to the preven- 
tion of those extremes of heat and cold, which would otherwise 
be fatal to every class of animated beings. 

To form some idea of the effect which would result from 
a vertical sun upon a good reflecting surface, such as a black 
soil, unattended by the currents of air above alluded to, we 
have only to observe the heat generated in hot-houses ; in which 
case the heated air is to a certain degree prevented from as- 
cending, and consequently the lateral current from coming in. 
The heat produced by these means, therefore, will be greater 
in proportion to the blackness and lightness of the soil, to the 
tightness of the surrounding walls and windows, and the per- 
l^ndiculaiity of the sun’s rays. Hence we see the importance 
of our atmosphere independently of its agency in respiration. 
WHhont it, bodies would receive their heat on those parts only 
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wMeli are exposed to Ae direct raye, lad woold t»eeeiiie ee* 
Equally heated iu the inverse ratio of their condactiilg power. 

Whetf bodies are immmed in a heated medivin, sudi^-as in 
air or water, they receive their heat on every side? and iC^iias 
been found by experience, that this mode of applying it of 
particular importance in the economy of animals and vegetables? 

Nothing can be more unphilosophical than the eomaiMmode 
of warming ordinary rooms by open grates. To put an en- 
trorae. case of this mode of warming, we have only to instanoe 
the effect of making a fire in the open air. In this instance, 
theie is free access for the ascent of the rarefied current, and 
the lateral current -rushing towards the fire is felt on every side, 
supposing no natural breeze prevailed. The effect of this cold 
current is so consjiicuous on the human body, that few unac* 
enstomed to such cx])osure would escape some variety ei those 
uflections called culds. 

Our common dwellings approach this extreme case in pro- 
portion to the sire of the fire, the width of the chimney, and 
the access of cold air by the doors and windows. In every 
case, as much cold air must be admitted as will effect the 
combustion of the fuel, and supply the demands of respiration. 
The air which would be bcarely sufficient for these purposes, 
coming imrardialely from a cold atmosphere into rooms with 
grates even of tlic best construction, will ever be a barrier to 
that coinfoit \khich wc ought to experience, and which by 
the aid of other means can be easily attained. 

Notwithstanding the absolute necessity of admitting a certain 
portion of fresh air into every room, it is a common practice 
with builders to make doors and windows so tight as frequently 
to be the sole cause of a smoky cbinmey. To obviate this evil, 
some have let in a certain quantity of atmospheric air under or 
near to the fire grate. By this expedient, those sitting around 
-the fire are not annoyed by the cold current, but an inconve- 
nience arises from tills contrivance, which more than counterba- 
lances its benefits. The air entering the room so near the fire 
iBunediatcly supplies the current up the chimney without chang- 
ing the air of the room. A crowded room, and the presenoe of 

R2 
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a anilkber of lights, would, under such an arrangement, aoon 
render the air unfit to brealhe. Hence will appear the neceaeity for 
two currents into a room. The inlet for fresh air should be in a 
situation not liable to annoy those sitting in the room ; the outlet 
is generally ptotfded for in the chimney, which is commonly suf- 
ficient for rooms of otdmary size, but is mostly too small for 
large public roomsi 

It will be evident from what has been observed, that in order 
to render rooms comfortable and wholesome, two olyects arc 
required, llie one is, to keep up an uniform and agreeable tempe- 
rature : the other to provide for a change of Uie air suificiL-nt to 
preserve that degree of purity essential to health, and which per- 
sons under certain pulmonary aficctions can so nicely appreciate. 

It is evident that the former of these objects can never be at- 
tained by radiant heat ; and yet, an open fire, which scarcely 
affords any other than radiant heat, is so connected with our 
domestic habits tliat it will be very long before the o|>eu grate 
will be entirely set aside. Under these circumstances, it has 
been found most expedient to use the combined etlcct of radiant 
heat with a constant snpply of fresh air, raised to an agreeable 
temperature in the winter ; and which, in certain cases may be 
cooled during the excessive heat of summer. 

Great difficulties have been experienced in most of the means 
hitherto employed for warming air. In the first place, from what 
has been previously observed conceminir the action of the solar 
rays on the earth, the air cannot be warmed by radiant heat 
passing through it ; iherf-fore w'e can only give heat to a trans- 
parent fluid by bringing its particles in contact with a heated 
surface, and, in proportion as elastic fluids are more expansible, 
they are heated with more difficulty. 

' There are a number of properties which a body should 
possess, to afford a surface proper for heating air intended to 
warm and ventilate rooms. For the sake of economy it should 
be a good conductor of heat, in order that the radiant heal which 
it receives On one surface may be freely transmitted to the other. 
The surfoee to be heated shnald be clean, that is, free from 
any foreign matter, but not polished ; and when tlie temperature 
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tui be limited, it ihould never, noder any droametancee be 
allowed to exceed 300°. Metals appear to be tbe best substan- 
ces fbrlieating air. 'llie temperature is limited to 300° because 
the animal and vegetable matter, which is found mechanically 
mixed with the air at all times, will be decomposed if the tena- 
perature be raised a little higher. When this decomposition takes 
place, as is very observable when the heated surface is red hot, 
certain elastic fluids and v^ours are produced, which give to 
the air a peculiar odour, and a deleterious quality which never 
fails to affect the health of those who inhale it for a length of 
time, 'iliis oppressive sensation has been mostly felt in churches 
and other places where large iron stoves are used and are 
sometimes heated to redness. The peculiar odour accompany- 
ing it has been erroneously attributed to the iron; and on this 
account, eartiicii ware or stone has been employed to form the 
exterioi surface of the stove. It will, however, be found that 
whatever be tbe material, if the temperature at all approaches 
a red heat, the same smell will be perceived; as it arises 
entirely from the decomposition of the matter which is in the 
air, and not from the heating body. Tliis matter is very visible 
to the naked eye, in a sunbeam let into a dark room. 

Whi-n eaithen ware or stone has been employed for stoves, 
its inferior conducting power has seldom allowed tlie exterior 
surface to get sullicieutly hot, to produce the effect on the air 
above alluded to. And hence it has been less objccuonable as 
aflecting the purity of the air. 

It must however be admitted, that if tlic body used for heat- 
ing the air, does not undergo any change, a metal from its being 
a good conductor must be preferred to any other substance. 
Sdver or platina, if it were not for the expense, would set 
aside every prejudice. But lung experience has shown that iron 
possesses every essential pro|M!rty. The slightly oxydated sur- 
face which is common to all iron coming from the forge or 
the mould in casting, is well fitted for receiving radiant heat 
And if its temperature be kept below a red heat, there does not 
appear to be any limit to its durability. The latter point, tlicre- 
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fore, if put out of all doubt, since it is essential, Aat tbe iron 
shall not be heated to a degree capable of decomposing animal 
and vegetable matter, ip order to preserve the purity of the air 
which is warmed in contact with its surface. 

With a view to ensure the above objects, it will bo uocossary 
to dispose of the heat as it is produced from the combustion of 
the fuel, in such a way, that an extensive surface of iron 
shall be heated uniformly without the risk of attaining a much 
higher temperature than 300**. This can be accomplished by 
making the fire of a size proportionate to the interior surface of 
an iron vessel, and it is found that radiant heat is much more 
efficacious than the heat produced by flame and conducting 
flues. Having heated the interior surface of an iron vessel it 
may be conceived that the exterior surface will quickly attain 
the same degree, and that whatever heat may he carried oil fiom 
the exterior will be as quickly given from the inU'iioi, and in- 
stantly replaced by the radiant lire. 

The next material object is the means of disposing of the 
heat from the exterior surface. If it In- burruuiidi‘d by an open 
space, and that be connected with a due or tunnel of a certain 
height, supposing there to be no inlet -at the hottuui, or outlet 
at the top, the air will commence a circulation ; that on the 
heated surface would ascend, and its place be us constantly 
supplied by the surrounding air. In this way two currents will 
be established ; one ascending from the heaU d surface, and the 
other descending on the outside of the tunnel ; and these currents 
will go on, as long as any difierence of density t'xists in the air of 
the different parts of the surrounding space. If now an opening 
be made in the bottom of this tunnel and another at the top, an 
a scending current will be kept up ; which will be us the differ- 
ence of density between external air and that of the heated 
column, and as the square root of the height of the tunnel 

Let D be the density of the external air ; 

d, that in the tunnel, which will be inversely as the heu: 
supplied. 

V as the velocity which a heavy body would acquire by 
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fiUliiig through the height of the tuimel ; aK4 v = the velocit^f 
of the oscendiog eir. 

Then 0 EsV X lliie equally appliei to chimneyi, 

I 

d being the density of the smoke. 

The mere exposure of the heated surface in an open spacer 
such as a small room, is not sufficient to produce the greatest 
effect. This is, hoiivcver, the method at present used by 
sugar*bakcrs for heating the rooms jn which they expose their 
sugars. The vessel so employed is of cast iron, and is called 
a cockle. 

\'ariuus moditications of this method of heating air have 
been employed. Tim a all surrounding the heated vessel has 
been placed at various distances, in order to find the maximum 
of effect of a gi\cn fire. It was considered a g^cat improve- 
ment, to pliiee the Wiill at a distance, to admit of a sufficient 
(juaiility of air, and uitike a miinher of apertures in the wall, 
about t^o and a half mehes scjiiaro, with a view to compel the 
air to blow upon tlie heated btiifarc. This method was em- 
ploytd more thdii thirty yeaib ago, by William Strutt, Ebq., of 
Dei by, in Ins cottoii-uoiks. lie afterwaids made a great 
inipiovmient on this plan, by inserting tubes in the apertures 
in the u all i eaehiiig near to the healed surface. By these moans, 
the an i.s pre\ent(d from ascending bcfuie it conies in contact 
with tlu‘ heatid sui face. A further improAcment was made in 
this apparatus, by inserting similai tubes over the surface of 
the euekle, the shape of wliieh a sipiare prism with a 
groined to]i. The cold air was made to pass tlirough one half 
of the tubes ; and the air so heated, became still more heated 
by being compelled to pass in a contrary order through the 
other half, into a chamber above, called the air-cliambcr. The 
stove, thus improved, has been employed by Messrs. Strutts 
lu their works c*vcr since, with complete success, and is simi- 
lar to that by which the Derbyshire Gcueral Infirmary is 
warmed This stove lias been fixed in different parts of the 
country and in London, sumetimes witli success ; but so many 
circumstances besides the stove itself interfere, in arrange- 
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duK kiadf th«tth« pka bM Ailed in meay iaMmcee. 
And each will ever be die case with the beet iaventioiia, in 
the hendi at men who Me unacquainted with the prindpleron 
whidi they are founded. 

Nothing cnn be more obvioue, than the decided advantage 
which tbie itove poeaeaeea over all otberef and nothing re^ 
anained for ita improvement hut te give its diflerent parts their 
proper proportions, and te vary its construction, so as to adnut 
of its easy management m domestic use. By the former im* 
proveraent, a larger quantity of air is admitted in proportion 
to the iud consumed, and of course at a lower temperature. 
Hie advantages which result from this improvement will be ob- 
vious. The ventilation of the rooms warmed by it, is much 
more complete from a greater quantity of air being admitted ; 
the temperature is more uniform, from the air being more dis- 
persed: and, lastly, from the ur being heated by a greater 
surface at a lower temperature, the apparatus is not in the least 
degree injured by the fire, and hence there docs not appear to 
be any limit to its durability. 

Nothing can be more vague and uncertain, than the opinions 
wludi have been formed of the different apparatus used for 
warming rooms by heated air. It has in consequence appeared 
to me a desideratum in inquiries of this nature, to be able to 

the power and merits of a stove, as we do those of an 
engine. For this purpose, my first object was to get an in- 
strument capable of measuring the velocity of currents. After 
trying a variety of methods, 1 have found one with which I am 
perfectly satisfied. It consists of a very light brass wheel, in 
the form of that for the first motion of a smoke-jack. An end- 
less screw upon the same axis gives motion to a wheel of fifty 
teeth, on the axis of which is an index, which is watched by 
the eye, when the instrument is exposed to the current The 
wheel acted on by the current, is about two and a half 
kidies in diameter, and the vanes or sails are eight m number, 
and fill up the whole circle, when their faces are parallel to 
the plane of their motion, and they are adjusted to an angle of 
Under these circumstances, I have found fhat fifty re- 
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tWnlieM it fh« itrat mbtibA Uke‘ phiM, ¥h8e #6 catMai 
Musing those RTolutions moves (hrbngh fsrty^sis feet. 

In onler to ascertain the power and merits of k stove, I ge^ 
nerally take a period of twelve hours, beghming with a good 
fite, and leaving off with the saine. Bnting*tMB timet 'thaArtilo- 
dty and temperatiire in the main warm dr>Ane shtMild be takdi 
every half hour, and tiien the average of each taken, keeping 
an account of the coal consumed in the same time. l!he tem- 
perature of the outci air being also known, tiie eacess ot the 
averagfe temperature above the atmosphere is the datum requited. 

From die average velocity, die number of cubic feet of ahr 
passing through the flue in the twelve hours may be knowu. 

Put A £= The number of pounds of air heated in twelve hours, 
allowing 14 cubic feet of air to 1 lb. 

T The excels of temperature above that of the atmos- 
phere. 

W := Tlie weight in jioniids of coal consumed in the same 
time. 

K := Tlu> effect of the stove, which, in stoves of aU sizes 
on the same construction, should be generally a con- 
stant quantity : Since A the quantity, and T the 
excess of tein{>crutare, arc advantages to be pro- 
duced by W the weight of coal. 

E, the effect, « H be directly as A and T, and iuversely as 

W. Tl)ercfoic,E= 

To give an example in practice A stove which is capable 
of warming 100,000 cubic feet of space to 60** in die coldest 
season, when placed at the depth of nine feet below the level 
at which the worm air is discharged, will furnish aboot itd 
cubic feet every second, raised 60 degrees above the temp^ 
rature of the atmosphere. To keeji up this enrrent and excess 
of temperature for twelve hours, it will consume not more tlwwi 
<direc bushels of coals, or 2521bs. lu this case, 49 enUr ftet 
of air in each second will be 1,944,000 in twdve hours, eqnal 

to 138,857 lbs. Hence E = ^ = 32,930. This 
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tiumter may be taken as a constant quantity, expressive of the 
power of any stove ; but it also expresses the weig^ht of air in 
pounds, which one pound of Ne\i castle coal heats one degree 
of Fahrenheit's thermometer. 

This number will not be strictly a constant quantity, as small 
stoves will not act quite to the same advantage as larger ones ; 
and local and other circumstances will in some degree alter the 
result of experiments made in the manner above stated. This 
is more especially the case, when the nrlmission of (*old air 
and the discharge of foul air, are in any degree influenced by 
the wind. 

The cold air is generally brought directly from the atmo- 
sphere ; and, therefore, as progress along this channel is af- 
fected by the wind, a greater or less quantity will pass through 
the stove. If the air be dciicient, less heat is carried oft' from 
the heating surface, and a greater propoUion goes up the chim- 
ney ; oil the contrary, when the wind lilows into the cold air-flue, 
the two forces conspire, more air is admittt'd, more heat i^ car- 
ried off with the air, and of ^our^e kss is waited up the 
smoke-flue. 

In all situations where it is jiracticablc, I use an (‘ft'ectual 
means of regulating the admission of c old and the esc.ipe of 
foul air, b} placing at the conimcncemeiil and terminatiou cd' 
these apertures a turn-cap or cowl, in which the vaiies are so 
fixed as to let the wind blow into the one, and assist the escape of 
lur from the other. Although this contrivanoc will always pre- 
vent a counter current, which without its use is ««uinetimes the 
case ; it does not prevent uiiecpial (iiiautitics of air from enter- 
ing, according to the strength of the wind. This is not found in 
practice to be a great iiiconveiiieuce ; for during the most per- 
fect calm, the air admitted by the power of the stove alone, is 
sufficient for every purpose of warmth and ventilation : whilst 
with a tolerable tire in the stove when the wind is considerable, 
the air comes into the rooms at a higher temperature than tlic 
rooms require which is at least erring on the desirable side. If 
the quantity of air admitted under all states of the wind were 
required to be uniform, the dperture in the turn-cap for cold air 
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might contain a self-adjustment, bj the action of which its area 
would always be in the inverse ratio of the velocity of the wind ; 
by whidi means equal quantities of air would always be admitted 
in equal times. 

The turn-cap for the escape of foul air is placed at the top of 
the budding, and is made common to the roof. Under this ar- 
rangement all tlie rooms into which the warm air is admitted 
have each a foul nir flue terminating in the cavity of the roof. 

The contents of »I^ the foul-air flues are therefore ultimately 
discharged at the turn-cap. This arrangement is adopted at 
the Derbyshire General lufiiinai'y, and at the Wakefield Lunatic 
Asylum. In the summer season, when the stove is not in 
action, the ventilation will depend on the wind, which at 
some periods may not be adequate to that change of air re- 
quired ill hosjiitals. In such cases I have adopted an addi- 
tional means of veiitihition. Instead of making the foul-air 
turn-cap common to the io(»f, 1 have placed it at the tup of a 
cylindiical cavity built in the roof. Into this cavity 1 bring 
all tlj(‘ foul-air flues, which also in this may be smoke- 
flues, if coiistructc'd with brit'k. I also connect with the same 
cavity, the stoM* cliimni'y, and, if possible all tlic other sinokc- 
flues ill the building. ISy this means, it may be expected, 
that some degree of rarefaction in the cylindrical cavity in the 
roof w'ill be constantly going on, and that hence a perpetual 
current will be established from every room towards the general 
outlet. It would be dithcult to ada|)t such an arrangement 
to old buildings, without great alteration in the roof. Hut it 
would be easily introduced into new houses. Tlie advantages 
derived from it in ordinary dwellings would be very great. In 
the first place, there could not be an instance of a smoky 
chimney ; in the next, a down current in an unoccupied chimney 
could not occur, and therefore the passage of the smoke of one 
chimney down another would always be prevented ; and lastly, 
by having only one outlet for smoke in every house, and that 
an object which may be made ornamental, wc should ultimately 
get rid of the great deformity which arises from the present ap- 
pearance of chimneys in buildings. 
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In dl situations where it is practicable to make a Oold air flue, 
of considerable length under ground, the advantage is well worth 
Securing. I have found by experience that a cold air-fltie of 50 
yards in length is capable of coolinc; the air in summer to about 
an arithmetical mean between the temperature of the air and the 
earth, and a similar advantage is produced by tlie earth warming 
the air in the winter season. The shape of the cold air-flue 
should be such as to present the greatest possible surface ; the 
very contrary being essential to the best construction of flues fur 
the warm air. 

These facts will successfully lead to the means of cooling 
buildings in the tropical climates, and of warming the air win n 
the winter’s cold is much below the teinperatiiie of the laitli. 

Great Ruml-iitrecfy Bloomsbury^ I'iil. 


Art. II. On the Height of the Dhuwalagin^ the While 
Mountain of llinxhlaya. Jij/ II. T. CoLrunooKi:, Kmj. 

IConimunk ated 1i> the Vutluir J 

Ik an essay on the height of tlu llnnAhim Mmiiitiiin'**, which 
was inserted in the 12th \oIiimc of llLsinnhis of the Asialu 
Society, I offered reasons for the opinion of tluir gicat clc^d- 
tion : relying especially on Uic measuiement of the WhiU 
Momtavn, emphatically so named, which towirs abo\e the rest 
of the snowy peaks been from the plains of Ihuflvstnn, Its 
height was computed^ fiom three sets of ol)scr\ations, taken by 
Captain Webb, at 27,551 feet above tlu obstrver’b btationb in 
Oorakhphr ; or TJfill feet, making that dllowaiicc for lefi action, 
which was found to bring the result of the sevcial obseivations 
nearest to agreement. Even assuming all ei rors to be on one side, 
and in the extreme, it would appear to be 2(),8fi2 feet at the 
lowest computation. But such extremity of cirors is hardly 
presumable ; and considering the supposition of compensation 
of errors, and oidinary rather than cxtraoidiiiary refraction, to 
be more likely correct, the inference was that the WhiU Moun- 
tain may be about 27,600 feet above GoraJthpur, or nearly 
2S,000 feel abo\c the level of tlic sea. 
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Arguments were likewise deduced from observations of 
Colonel R. Hyde Colebrookc and Colonel Crawford, for the alti- 
tude of* other lofty peaks ; many exceeding 22,000 feet, and 
some rising to 24,000, and even 25,000 feet. 

These calculations and estimates of elevation were exhibited 
as a mere approach towards a determination of the true height, 
yet substantiating the general position tliat the HimUajja is the 
loftiest known range of mountains; its most elevated peaks 
greatly exceeding the highest of tlie Andes. 

That position, as well as the approximated determination of 
heights on wliicli it was grounded, has been controverted. But 
the course of political events having since afforded facility of 
access which was before denied by the jealousy of the GurkhdU 
Mountaineers, accurate mcasurciTieuts, both barometric and 
trigonometric, of a great number of points, in the vicinity of the 
up[)er Oiiny(S^ Jimna, and Setlej rivers, have been carefully 
taken hy difTercnt Surveyors, which irrefragably establish the 
general position of the transcendent altitude of the Himilaya : 
and a irieut multiludc of peaks have been determined, which 
exceed 22,000 fe(‘t ; a few rising above 23,000; and one mea- 
sured by Captain Webb, no less than 25,()fi9 feet. 

I'hesL however do not e^ual the stu])ondous altitude of 
Dhauulayiri, or tlio White Mountain; also named GAsAhotu 
The luutes of travels and surveys have not hitherto been di- 
rected to iiM vidiiiry. Their direction has been towards the 
upper Canges and tlic Svtlvj. The mure easterly mountains, 
towaid the sources of the great Gcuidhac^ have not been ap- 
proached ; and the measurement of the White Mountain^ taken 
from the plains of Gorakhpur, is yet to be confirmed by obser- 
vations fiom nearer stations. 

Previously, however, to the occurrence of those events, which 
have been alluded to as having laid open the mountainous confines 
of Hindustan U) research, observations had been again made in 
the plains of Gorakhpur to determine the elevation of Dhawala^ 
giri, on the same principle on which Captain Webb proceeded 
during his previous survey in that province. Captain Blake, 
to whose labours these further observations arc due, has been so 
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'gMd as to eommuiiicate to me the particulars of them : 1 aubjoio 
hh letter. 

The height of Dhawalagiri and (bur contiguous mountains 
has been computed from the data furnished by Captain Blake’s 
survey; using the formula which I gave in the I2th volume of 
Asiatic Xesearches; and taking terrestrial refraction at one 
deventh of the contained arc, which is the estimated mean 
quantity of ordinary refraction. The elements of the compu- 
tation are exhibited in a tabular form accompanying. 

He elevation of Dhawalagiri, taking the mean of three sets 
of observations, is thus found to be 27,615 feet above the plains 
of 06rakhpur, or 28,015 above the sea; diiTeriiig only 64 feet 
from the computation founded on Captain Webb's survey. 

Or allowing for terrestrial refraction one twelfth of the base ; 
which was the rate that appeared to bring the result of the 
different observations taken by Captain Webb, nearest to agree- 
ment; the elevation of Dhawalagiri, dcducible from the later 
survey, is 27,704 feet above GoralthpCir, or 28,104 above the sea; 
differing from that deduced from the fornuT survey by no more 
than 27 feet. 

This near coincidence authorizes an exj)cctation, that the 
true height of Dhawalagiri, when it shall be accurately detei- 
mined, will be found very little wide of 28,000 feet. 

Captain Blake's survey determines likewise the positions 
and altitudes of four other conspicuous mountains in the vi- 
cinity of Dhawalagiri, 

About thirty-six miles east of it, and equally distant from 
the plain, is a mountain which rises to the height of 23,708 feet 
above OSrakhp&r, or 24,108 feet above the sea. 

Nearly midway between them, but somewhat less remote, is 
situated a mountain called Set-ghar* or Nepal; its position, as 
the last mentioned name implies, is near to Nepal proper. 
The elevation of the summit is 24,861 feet above the level of 
QSraJthpir, or 25,261 feet above that of the sea. 

Twenty miles west of Dhawalagiri, but less remote from the 


* Probably Swhaghar, or the MThite Tower. 
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plaioi* are two peaki» rising fr<Mn ftbe same mountain mass, for. 
they are but four and a half miles asunder. The highest of the 
two is Ghandragiri^ or Mountain of the Moon, a name common 
to many others. Its elevation is 32,607 feet; that of the con* 
tiguous lower peak is 21,535 feet above C6rakhp(tr; or 23,007 
feet and 21,935 feet respectively, above the sea. 

These altitudes, though much short of Dhawalagirif tend to 
corroborate the estimate of its great elevation : for it may be 
seen in Captain Blake's sketch of the appearance of this por- 
tion of the snowy rangc^ how greatly Dkawalagiri overtops the 
rest, lofty as they are. 

It is to be hoped that some traveller may be induced to 
visit the HimAlaya in that quarter, and explore the great 
GandhaJii river to its source at the foot of Dhawalagirif and de- 
termine the elevation of the mountain by observations at the 
nearest accessible heights. Besides other subjects of research, 
it presents one of much interest in the abundance of organic 
remains there found : for it is thence that devout Hindus are 
siipplic'd with Ammonites, au object of their idolatrous worship, 
under the appellation of Salagrdma. 

H. T. C. 


To II. T. Colebrooko, Esq. ^Tc. lire, 

Sra, 

Having been appointed, by the Ciovemment of Bengal, in 
the year 181*2, to survey tlic extensive province of Goraklipiir; 
that year, the whole of 1S13, and part of 1814, were occupied 
in surveying the souUuni portion, or that division of the pro- 
vince, lying south of the Gograh, or Great SaryU River. 
Proceeding northward, at the subsidence of the rains, in 1014, 
I had on the 1st of November near the village of Urw&ra a 
distinct view of the snowy summits of the HimAlaya mounp 
tains ; and from this station I took, with one of Trougbton's 
tlieodolites (of six inches radius), the hearings and elevations 
of five of the snowy peaks, being those that were most remark- 
able ; of which three possess names, and two are anonymous ; 
the former are well known to the inhabitants of the subjacent 
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dmaptign (situate southwest of the mountiuos from 60 to 140 
oileiij under the appenatkm of Chanirt^irii DhavlUa^f (ot 
Qiahh'kotee); and Shjgfar, (or Nypal.) At this station, If^bou^ 
distant nearly one hundred and forty ^miles, these mountains 
haVe on the whole the most sublime aspect: this may be at- 
tributed to the smaller range of dark hills being lost at that 
distance in the perspective, for upon a subsequent and nearer 
view, at the station of Ma/ia deva dumjfa, the smaller hQls in- 
tercept a refracted portion of the great , I say refracted, for 

a right line drawn from the first station to the base of the snowy 
peaks, would (owing to the spherical figure of the earth) at tliat 
distance, pass far below the base of the smaller range. From 
tide first station die bearings of the five snowy peaks (corrected 
fbr magnetic variation oi 2° IS* 39" East) arc as follows, viz. 

Peak A. bearing N. 8** 23' 39* E., and elevation 5' 

B, or Chandragiri, N. 10* 5' 39' E., and elevation I® 7' 

C, or Dhavmhgin, N. 17** 13 39' K., and elevation I* 18' 

D, or5etV5r«r(Nypal.) N.26* 13' 39 E., and elevation 1° 12' 

E, bearing N. 34* 43' 39* E., and elevation 1* 6'. 

From station No. 1, 1 proceeded to tlie north side of the town 
of BomS, which I shall call station No. 2, tlie latter station 
bearing from the former (allowing for magnetic variation) 
N. 14* 30* E., and distant as inferred from siiivey (protracted 
on a scale of two miles to the inch) 2.2]^ British statute miles. 
From hence the bearings (allowance being made for magnetic 
variation as before) and elevations are as follows, viz : 

A* bearing N. 6° 46' 39 E., and elevation 1° 41' 15' 

B, N. 9* 3' 39" E., and elevation 1* 45' 

C, N. 18® 1' 39" E., and elevation 1® 56' 30 

D, 29* irAO* and elevation 1* 53' 

E, N. 36* 47' 39' E., and elevation 1® 33'. 

At diis station (No. 2,) on the 3rd November at day-break, the 
EimUaya displayed an exceeding white appeatsBce, and the 
sun's rays passing through a iqd cqpnqie-stratns cUud, epbured 
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ilie snowy peal^. on their prominent pacts only, with a most 
beautiful jpink tint. This took place a long time before the suti 
ro^e witli us. 

TVe ^rst aggressions of the Goarkalis commenced in this pto- 
vince, by murdering some of tlie police, a T’hanadar and iwO 
or three others, who had been but a short time previous to the 
catastrophe in attendance, uith me, to point out the boundaries 
of their If .cti « J "t 'w) . The Goorkak at this period 
posted near to our ruu't, in defiance of the division of the 
army, which had been some lime assembled under the com- 
mand of General Sulivan Wood at Gormkpoor; the alarm 
created among my people, owing to our vicinity to the enemy, 
Was so great, that it was scarcely conquerable by the utmost 
pci&ua*>ioii. A curious instance \ is well as 

Superstition of the enemy v/m current heie, said to have 
occura d in th.s neighbourhood within a month. A part of the 
Uoorkah force came to the banks of the Rdptl river (which 
luiis close Yiy this station) and sacrificed a pig, as a propitiatory 
ofieung Ibi success iu the existing war ; and on relating it to Coe- 
lom 1 Fu 4 aii the udjutant-generdl of the army, he informed me, 
that upon the determination of the Goorkahs to war with us, 
they, horrid to i elute, sacrificed in the mountains, a human 
lieing, as an offering for success to their arms. 

From the station No. '2, still proceeding northward, 1 arrived 
at station No. 3, (situate near to the village of Mahk-D^va* 
Diuriyu,) bearing from Mo. 2 (corrected for magnetic variation)^ 
N. 8^ E., and distant from the same (as inferred from survey) 
16 British statute miles. From hence the snowy peaks beai 
and elevate as follows, viz. ' 

A. N. 6° 4d' 39' E. elevation 2® 13' 3(r 

B. N. 9° 22' 39" E. elevation 2® 16' 

C. N. 20^ 47* 39" £• elevation 2^ 32' 

D. N. 32® 32' 39" E. elevation 2® 26' 

N. 41'’ Iff 39" A defttion 9* 

^OL. XI 


s 
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^ At tbis station was distinctly heard the ev^ing end 

S ng guns of the ChorkfA forces in the ndgfatraurhoofl ; 
he alami created aaong my people increaaing, 
me to head my conrae westward, for a base line pa- 
rallel to dm mountains, to ascertain their horisontal distance ; 
which, in three days, brought us to the village of Buk&r, or 
Wation No. 4, bearing from station No. 3, (corrected for varia- 
tion as hefi)re), S77^ 46' 21" W., and distant 242 British 
statute miles. From diis station No. 4, the snowy peaks, 


oprrected for variadon, bear as follows : 

A. 

N.20® 43'39"E. 

B. 

N.23® 5'39*E. 

C. 

N. 31" 55' 39* E. 

D. 

N. 42" 26' 39* E. 

And E. 

N.49"13 39*E. 


The distances of the aforementioned five peaks resulting 
from trigonometrical measurements, (and coiitaiiird lu a foiiiiei 
paper, which 1 had tlic honour of presenting to )Ou,) approxi- 
mate to those distances, which lesult from the intersection of 
rhumb lines of the bearings of the peaks fiom tlie stations 
Nos. 3 and 4. 

I remain. &c. 


B. BiAKr. 



Computation of the Height of Dhawalagiri and other Mountains. 
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4>BT. III. Reaiarks oh Marine Luminous Animals. Bjf 

0ULLOpll| FaHaS f 

u [ComiiraiiiefttMi bji^ the Author.] 

lir my ^ol^k on tho Western Islands of Scotland, I bad occa-> 
Sion to take notice of the causes which produce iliat beautiful 
appearance of light in sea water, so well known to seamen, and 
to aH indeed who have been in the least conversant with the 
Sea during the darkness of night. I there attcmplcd to prove, 
that if, in every case it did not arise from the action and pro- 
perties of living animals, but was sometimes owing to the lumin- 
ous matter of fish dispersed through the water, yet that all the 
most conspicuous apjiearances of this nature wen* pioduced by 
these, and that the brilliant sparks of light, in particular, weie 
always to be traced to home of the venues or insects, which 
abound in the waters of the sea. 

1 have also gi\eii a list of such of these animals us had, by 
various naturalists, been found to po*^scss this ri markable pro- 
perty; and had occasion to lament iiow circiimscribi^d it was ; 
partly owing to the doficiciicy of obsor\ers in thiN dcj)cirtment of 
Natural History, and partly owing to uiilouudid theoiic<« re- 
specting the nature and causes of the light of the ocean ; in 
consequence of which, those who possessed the o])portunitics 
of extending this examination, had neglected it. 1 have also 
observed that many animals cither ^ery minute, or absolutely 
microscopic, and invisible without the use of a Ions, existed 
in the sea; and that the neglect of these more obscuio 
creatures, had probably been one reason why the pro|)erty of 
emitting light was referred to the water itself, when il w'as, in 
fact, owing to these unsuspected nnimals r \isting in it. 

The further investigation of this departme iit of Natural His- 
tory, was, in that essay, recominoiidcd to those who might have 
opportunities of pursuing it, as the subject had not at that time 
practically engaged much of my time, being occupied by geolo- 
gical pursuits requiring undivided attention, and every leisure 
moment of the night being employed in registering the obser- 
vations of the day. But as it is not often that observers feel 
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much ioterest in pursuing; a track which has been laid down by 
their predecessors, unless perhaps for the purpose of codtrotert- 
ing or disputing the principles or facts on which it has been 
grounded, I thought it right to make use of euch further c^por- 
tunities as might occur towards the accmnulation of uew;*|n^fter 
on this subject, and towards confirming the opinions stated in the 
paper to which I have alluded. A voyage to the Shetland and 
Orkney Islands afforded these opportunities; ai^ the .result has 
been to confirm the former views, by a series of.tobservftioiis 
carried on daily for many weeks. By these a large addition has 
been made to the list of luminous animals which was given in 
that essay ; and it has been, in particular, proved, that the sea 
is very often crowded with worms and insects, often nearly 
invisible ; and that the lumiuous property of Uie water, not only 
bears a relation to the existence and numbers of these at any 
time, I)Tit may almost always be traced to the individuals by 
which it is caused. 

Those uho arc acquainted with this obscure and much 
neglected dejiartment of Natural History, will not be sur- 
prised to hear tlial 1 cannot at present give names to tlie 
numerous iiulividuals uhich 1 examined for this purpose. 
Among them are ma'iy objeets, of which, not only the names 
aie doubtful, but the very genera, and even the analogies, ob- 
scure or uiieertaiii. Many are absolutely unknown, and con- 
stitute new sptH'ies which it will be my business to describe 
hcrcaftiT, when all the requisite comparisons have been made. 
Tor the present purpose, it is as unnecessary, as it would be im- 
possible, to enter into details of so extensive a nature as would 
be required for assigning the names of the various animals in 
which I have now observed the property of emitting light, in addi- 
tion to that list which was given in the essay to which I have 
here referred. 

. It will not be useless to those who may be inclined to pursue 
the same train of investigation, to describe the means which I 
adopted for examining the animals in question ; while it will 
further the purpose of explaining the species of evidence by 
which 1 was satisfied respecting the nature of the objects which 
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pftrti c d a riy mptMUl^ 

vi*fVBKSt%^gtA. VCh«!re{itarf d4fidaiiyi!htteiittMte«rtlibr 
»h1e idatM to tom Ht tt« moM iritimfn iflHlftBl)i. diere 
dtt dOr'fMnhi' « aw to Mtetabte ttuttter to wM to’dn Hut 
AMrUeriygtten.' • .< * > » t- 

'It toadli/fhe tdrt'plftsrfbe reBnatked, thatihe whole i^thete 
o^ddfVatMBh wtoe e^finefl to ipacM ia the tea never eatending' 
dwhrh'd'Or 16 *difleeftQHtlktod( aad^hat they were very generally 
Blade' in haihonre. Hiey cannot in Ihct be made at sea ; at 
least fat iMkaH sfa^atnleta it it smootli water: as the agitation 
of flft water adder dxamlnatidn, no less than that of the Ob* 
■errai'^ person, tandetB it absolntely impossible to catch and 
detafa the ofyects before a leas in snch a manner as to examine 
or delineate them. At all Umes, even in harbour, it is suffi- 
ciently diffienlt firom the motions of tlie animals themselves, to 
obtain each views of them as to satisfy ourselves respectinj' the 
nature and characters of those which are minute, and of which 
the greater number are exceedingly restless and rapid in their 
movements. 

Although a great many of the animals which fell under my 
notice, were found at the distances from land which I have just 
mentioned, many were only discovered in harbours, and, nearly 
at all times th^ were far more abundant in these situations than 
in the open sea. Some of them, it is true, seem to disregard 
boisterous weather; but there were many which almost invari- 
ably disappeared on the coming in of a fresh gale, and only re-ap- 
peaied when the weather moderated. Other changes of w eathcr 
or srind, often caused them in the same manner to disappear in 
die course of a few hours. It is probable that these animals, 
like the leech, are very sensible to atmospheric changes, atid 
that they retire to deeper water to avoid that agitation, which, to 
many of the larger, would be fatal, from the tenderness of their 
texture and from their bulk. Many are probably destroyed by 
the 'violence of the sea at the surfoce. These are hiuts which 
may be of use to any naturalist inclined to enter on this de- 
partment of his pursidt, While they assist in explaining the 
variations to which the lumifaons property of the ocean is sub- 
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jiotf •Matian.-of «, hm atfBa iriU aot tw w i ij^ace d ^ 
to thi«e.wha lw*t aot tadany e^ooinook ^>e«o yiaButigfrtioBi, 

llkea»inlw«l»-<«)if»y8i abowrf «Qi|t, iritii km oseapt^nih in 
tbo safalloat ha^wan, aody nompaitiiHibdyy ttawpWiOvecjka, 
among rodu or nnder high diffi, where the watef ,ii| 
from the sea and wi|d» and where it is oonaeqnaady seldopjM) 
nrachj^turhed as in more open places. AlargSiproportien of 
them indeed seems to be exdttstvely Umited to jiitiaatiQas of Ah 
nature, being never fonnd in the qpen sea nor hr hon shore. 
Many of the minute marine animals also appear to 
sively Aose shallow and rocky sitnatioas where ae% wo^ds 
abound, and which arc equally Aehvouiite haunts ofmai^lftger 
species, such as nearly Ae whole tribe of crabs, and many 
oAers which it is unnecessary to enumerate. 

It is in such places Aen, and at such times, that is, in narrow 
and rocky creeks or weedy shoals, and in calm weaAer, that 
the naturalist will meet wi A most success ; and it is in such 
circumstances also that Ae water will be found most lummous. 

That it does not always appear luminous in calm weaAer, 
and when Ae vessel is quiet at anAor, is however certain ; and 
it is this which has conduced to mislead observers respecting 
the causes of Ae light, as well as to lay the foundation of &1- 
locious prognostics regarding Ae weather. It requires agi- 
tation to elicit Ae light of these animals in abundance ; and as 
Aib naturally happens in troubled water, Aey have been sup- 
posed to abound in gales of wind and in a breaking sea, when 
they are, in fact, comparatively scarce. In calm weaAer, 
crowds of medusse or other very luminous species, will often be 
floating around, yet betraying Aemselves only by an occasional 
twinkle : when any disturbance communicated to Ae water is 
suflicient to involve Ae whole in ablaze of light 
I formerly remarked, Aat Ae luminous action was voluntary; 
. and this opinion has been amply confirmed by furAer attention 
to the animals possessed of this property. Among millions of 
these, of numerous species, Ae usual actions of locomotion will 
be performed for hours, or for a whole night, wiAout the slightest 
indication of their presence ; or perhaps some individual will 
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guided in his pursuit after these aniuials. But it is proper to 
cenark that it is pften very difficult to lake them, even when we 
Oi!e oertw that they ftboHod in the water? and this rause, like 
Others, has o^tmima^it to beeupposed that the water itself pos- 
•eaaed alumjnoua property, because no animals appeared in a 
bpeket when filled with it< A few bright lights produce a con* 
sifierablp efibet in the night, $o as to make the sea appear much 
fuller of sparks than it really is; and it » easy for a body so 
small as the ship's buoket to miss the animals by which they arc 
produced. Moreover, as many of these ereatnres, and particu- 
larly the medusm, swim near to tlie surface, they are apt to slip 
out with the wave which is produced by lifting the bucket out of 
the water * ao that it sometimes requires many attempts before 
one can be secared. 

There is another circumstance which is also an occasional 
source of error respecting the existence of thesi auinuls m the 
water when brought up ; cun when it is highly luminous along- 
side the vessel. htther from fatigue, oi fioni caprice, oi from 
some voluntary efforts for an unknown jmrpose, they often refuse 
to show their light, even whin viohiitly agitated or injured; 
and, in all cases, when thty haie been conipi lied to shew it for 
a few seconds by violence, they again hi come diik and refuse 
to shine any longer. It is not unlikely that this is the effect 
pf exhaustion ; because aftei a repose of some little time, a 
fresh disturbance oftuu causes them to give light again. A natu- 
ralist, uqawarc of this circumstance, may often imagine Umt he 
haa failed ip procuring specimens, even when the bucket is 
crowded writh them. 

Another circumstance leads to deceptions in these cases. In 
many of the luminous worms and insects, the spot of light ap- 
pears mueh larger, if it is not really so, than the body of the 
animel ; and very often a species which is invisible under ordi- 
nary circnmstsnoes, or oidy to be seen by bringing it opposite 
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^ight lightia a {ka> vS yrttUt iHUiyidd' a fWf briffiaiit 
and lai^ spark. Thus^ ib a abipl fta<skM, a( a kasla, it ^ald 
not be, conjectured that anyaaimal eodated^ wbett nany thou- 
tbbda are:pre8ent;<aod, of •diMM, petbaps* die gtoater nqmber, 
if not atii highly luminoaet . ' ' 

It is, lastly, accessary to mnaiic, mpecting the sise <lf tbese 
animals, as just mentioned, that many of the luminoas spcmes 
are absdutely, and under all circumstatnoes, Oxoept when In the 
act of emitting light, invisible to the naked eye. This eflbet 
arises in some measure from the actual minuteness of nmy, 
their size not equalling the lOOth of an inch ; hot in many 
others which subtend a visible angle, it proceeds from dietr 
transparency. Even under favourable circumstances, as when 
placed in a gLiss of water, where the vision is aided by the mag^ 
nifying power of this species of lens, they cannot easily be 
discoA cred ; owing to the water in which they abound being 
iuraiiubly muddy, lliose only come into view which ap- 
pniaeh so near to the lore i)art of the glass as materially to 
diminish the column of waU'r between them and the eye ; and 
dins also they oileii escape observation, and the spectator is 
suqirised to find that he can discover nothing in the light, 
when the water, in die dark, has abounded in luminous sparks. 
If the Ions Is used, it is still only in the observci’s power to get 
sight of those which pass acro&» its focus ; so that ho is, in tliis 
case also, apt to underrate their numbers, or, it rare, to doubt 
their cxisteucc. It is fruitless to attempt to bring them under 
the eye by using a small drop of water in the manner adopted 
in microscopic obseri'ations ; as, even where most crowded, 
they bear so small a proportion to the water in which they swim, 
that such a drop may not possibly contain one. 

These then .arc the most important circumstances which tbo 
naturalist should have in view in ini cstigating the water of 
the sea for the purpose of discovering the minute animals whidi 
exist in it ; whether for tlie purpose of ascertaining their lumiii> 
ous quality, or of examining their nature and structuiU. Att 
attention to these cautions will probably assist others, as it did 
myself in these examinations; and induce them to believe what 
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When the nnvben of, these animals are considered, it will 
appear leas extraordinary that the water of the sea should he so 
generally luminous ; and, when we attend to their minuteness, 
it is as little cause of surprise that they should escape ordinary 
obsenratkm. Having necessarily reserved the description and 
names of the species for future communications, partly for the 
reasons already stated, and partly because they could not be 
rendered intelligible without drawings; 1 shall not enter on 
this part of the subject, but merely attempt to convey an idea of 
the numbers of some of the most remarkable individuals which 
were examined. 

In proceeding from the Mull of Cantyre to Shetland, with 
beating winds nearly the whole way, it is easy to under- 
stand that an immense tract of water must have been passed 
over. Those whose memory can so easily refer to the map of 
Scotland need not be told of the number of scjuarc miles whieb 
a vessel must traverse in this navi^rotion. With Aery little 
exception throughout all tliis space, and in every one of the 
harbours of Shetland and Orkney, the water was full of one 
species, in particular, of an animal which 1 think is not yet 
described. It scarcely ever quitted the vessel, although more 
abundant in some seas than in others. On a very model ate 
computation a cubic inch did not contain less than an hundred 
individuals ; and as they were brought up from all depths to 
which the bucket could be sent, it is useless to attempt a state- 
ment even of those which must have been contained in a few 
cubic feet, much less in the enormous mass of water tlius ex- 
amined. 'llieir numbers, even in a superficial mile, supposing 
its depth not to exceed a few inches, baffles all imagination. 
This species was barely visible by the naked eye, when viewed 
in a glass against the li^t of the candle or of a moderated 
sunbeam. 
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In tin flttne fleUjtnd leariy ttdl IIrMb, the wntdr^u ibund 
filled ttith s^enl diffbent epeeiei, nsiettblkigf in ifise eome’of 
tin hiftiBOria, and invisible unthonribe 1^. ' To OstisSate their 
nombers is eqmlly impossible, bM nd body Of irsier so Small 
could be brought into a proper situation without bemg fotand 
filled with them. Other animals of larger dimensions, and of 
many species were equally Oonstant ; and, if less numerous, yet 
ten or twenty were alwhys to be found within the space of a 
common tumbler glass. 

In all these cases the water was luminous ; and, that it was 
rendered luminous by these animals, admitted of no doubt, 
because the larger individuals could be taken out on a dry body, 
shining at the very moment of their removal, and then replaced 
for examination in water; while the light of the whole of 
the^e species disappeared when they died, either fiom keeping 
the water teo long, from warming it, or from the addition of 
spirits. The facility with which the luminous quality of sea 
water is destroyed by those means which kill its inhabitants, is 
in itself a suflicient proof that the cause of this property resides 
in these. 

I must further add, tliat it is perfectly easy to distinguish the 
different sparki. of light given by different animals ; that is, as 
far as they differ in dimensions ; as the bright spot is quite 
distinct in the larger kinds, in which it also often varies in 
colour; while, in the smaller, agitation produces a general 
luminous appearance, in which separate spots, or the disdnet 
action of individuals, is not to be recognised ; it is probably 
therefore rather from this source, namely, the crowd of micro- 
scopic worms and insects, that the general luminous track 
produced by a fishing line, or the faint sheet of light elicited by 
the dash of an oar, is caused, than by tlir detached secrctioDs 
of fishes, or by decomposing animal matter diffused through the 
water; while the brighter separate sparks arise from the larger 
kinds, to Uie size of which they arc more or less proportioned. 
It will in the same way, be found, that the predominanre of 
bright sparks in the vicinity of sea weed, or near rocks, arises 
from the great number of spccicb, Squillin, Seolopendm, 
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Nereidci9> and many others, whjcb^m^ke these p|bc^ tbeir ta* 
elusive ye^idence. 

It is now necessaiy to point out the method used in exapiniqc 
these animals, and deciding on their luminous powers. 

With i-espect to the larger kinds, there is ^o difficulty ; the 
smaller require many more trials ; and where more than one 
species persist in occurring together, some uncertainty must 
always remain. Yet where a property is, in so many instances, 
ascertained to exist, and where it has probably been coiirerred 
for the specific purposes formerly noticed in the e^say to which 
this communication must be considered as an ap|)exKlix, it is 
not a rash conclusion to consider that no species is cxeiiipt from 
the general law or deprived of this power; since in tin: most 
essential circumstances, the habits of all are the same. 

These animals, whether the smaller vermes or iusirt.s, are 
very rarely found in clear water, and wherever they are abun- 
dant it is muddy, or rather fouled with some animal matter 
which communicates to it a slight milky hue ; allhough they are 
not, on the contrary, necessarily present when tin* watei is in 
that state. It is preferable to exaniim* the water hy candle- 
light, as ordinary day-light is not ^ufiicient for the purpose; 
andthelight of the sun cannot easily be received in such a manner 
as to be endured by the eye, and, at the same time, to scivc the 
purpose of illuminating the objects. It is (Ic.sirubh* to use more 
than one candle, as it is convenient to have more than one lu- 
minous spot under command ; the rapidity of the motions of most 
of these animals, carrying them so cpiic'klv h« yond the limits of 
one spot, as to cause considerable troulde to the obsuvci, who 
has many things to distract his attention at the. same time. 
Some of them arc better examined in the briglitest light ; others 
at its borders; and, very often, it is neccssiiry to examine tlic 
same object in diflerent lights before a just idea of its form can 
be obtained. A separate light is also required to illummatc the 
paper on which they arc to be drawn ; the eye being so far 
paralyzed by the excess of light required to vie w them, as not 
to sec in a moderate degree of illumination, and it being abso- 
lutely necessary to draw them, without losing tlie least prac-» 
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ticubte infenral of tlmfe lifter ^Viewing them through the lens, 
A few seconds arc sufficient to cause the observer to forget the 
cxact^gurc of the parts which he is to delineate. 

The most convenient receptacle in which they can be placed 
for examination is a rummer or conoidal glass, of such dimen- 
sions as to contain half a pint. It is, in the first place, quite 
necessary that they should be at liberty : as it is only when in 
motion that many of them can at all be discovered, and as the 
peculiar nature of their motions, which, in all, arc \ery diflTercnt 
and highly characteristic, is of great use in discriminating 
individuals otherwise much resembling each other. It is true, 
that t^'is is piodiicti\c of great incunvcuiciicc, fioin their pass- 
ing so quickly out of the field of \iew; and thus it often 
I i quires a long time and patiently repeated examinations, to 
usL'cTtain the c\act figure of one individual. Hut it is impos- 
sible to ('onfi.ie them in a diop of uatcr, unless when absolutely 
microscopic, without losing sight of their fonus. In this case, 
they ermu* to a state of rest ; and their fins, legs, antennen, or 
other fine paits, breoine invisible, generally collapsing close to 
tlie body. RI lu u\ cr the affection of light produced by the con- 
tact of tlie aniinal with the suiface or edge of the drop, or of 
that of the chop with the glass on which it stands, totally 
destroys distinct vision, and renders their forms quite uniiitelligi- 
ble. A glass of smaller dimensions, such as a wine glass, is far 
less conAcnieut than that aboA emcntioiicd ; as the smallness of 
the cuiiAcxity produces a much less useful spot of light. 

In many cas(‘s, where, from excessive activity, it is difficult 
to catch these objects in the field of view for a sufficient time 
to study their parts, I haA’e found it useful to diminish their 
powers of motion. This may be done by slightly warming the 
water, by suffering it to stand for a few hours in the glass, or 
by the addition of a small quantity of spirits, and probably of 
other substances. But slight injuries arc sufficient to kill them ; 
and, as they then become invisible, the observer must be on 
bis guard not to exceed in the application of these moans. 

From the necessity of using a large glass, and the freedom of 
motion thence allowed, it is evident that a hig^ magniiying 
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pwiM caflwl be ai^licd. It <u. loairaelj poisibie itidaed ^ 
nslMbeffactiTe use of ane graater< thoii diat pntdooed by a^niii* 
pie Uiii of half aa inch fbcal distance ; and irilii tUr 
power the field of view is rery eontfaeted, it is often convenient 
to bavie uro other lenses at hand of one inch and of two inches 
in focal djatanca. The eery asinnte ones may be occasionaHy 
secored in a siai^ drop of water under a compound micro* 
scope ; but the observer will be dis^winted much oftener than 
he will succeed in his attempts to examine them in this way : 
partly from the dmnoa of hisifiuUng to find any in many suc- 
cessive small portions of water thus separated, and partly for 
the reasons just stated. 

I have already mentioned almost all that occurs on the me- 
thoA used in determining those species which were luiniiiuus. 
Of the larger kinds, it seldom happened that more tlian two or 
three, sometimes not more than one, was contained in a tumbler. 
Being placed in the daric, and stirred with the finger, the same 
number of sparks were produced; and whatever failure miglir 
here have occurred in one trial, was removed by others made 
at different times. With regard to the smaller species, it some- 
times happened that only one was found on a particulai 
oocasion, and the luminous state of that water on agitation 
proved the property to exist in that individual species. Re- 
specting some of these species, however, doubts may remain ; 
as in some cases no one of them was found alone. But these 
doubts are of little consequence; since if among so many 
animals resembling each other in their general characters, and 
often indeed apparently belonging to the same genus, the lumi- 
nous property was certainly proved to exist in some, it probably 
existed equally in all ; as there seems no reason to exdude any, 
or to suppose it especially possessed by one. On this sulgect, 
however, other naturalists must be allowed to judge for thom- 
sdves ; and those who ate indined to pnnue the aame train of 
investigation will probably complete the evidence respecting 
aome where it is here left doabtinl. 

I nay now therefore ooodude this mdyect by remaridng, that, 
from the investigation of laat summer, I have added upwards 
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^ 190 ipeoieK to the li*t of Ivmiiioai aHiine aninulB. 1 hofe 
•inady stated the xeasoas why 1 caaoBt as yet give aveir die 
■miBieaiQf jaaoy of these, of iri^ a considerable aninber are 
certainly nev, or nondeBcript aaimals. That sttbjeet Hast be 
reserved for a different species of communioation ; bat 1 shall 
here add at least the generic names of those possessed of la* 
minous pnq;Mrties, of arhioh the genera are known ; sinoe, even 
in these, some of the species are still ansetded and many are 
new. 

Among these, the most conspicnous are about twenty small 
species of Medusa, in addition to those already known to be lu- 
minous. In die ancient genus Cancer, a considerable number 
of Rquillee were also found possessed of this property. In the 
genet a Scolopendra and Nereis 6ve or six were luminous, 
being all the species that came under my observation. Of the 
remaining known genera in which luminous species were ob- 
served, 1 shall forbear to give any numerical account, but 
simply add that diey consisted of Phalanghim, Monoculus, 
Ouiscus, lulus, Vorticella, Cercaria, Vibrio, Vdvox. To these I 
may also add, among the fishes, a new species of Leptocephalus. 
The rest couMsted of new genera, or, at least, of animals which, 
for want of coircct descriptions and of figures, cannot be re- 
ferred to any as yet to be found in authors, and of whidi I 
trust at sonic future period to give those drawings and descrip- 
tions which are in my possession. It is sufiBcient for the present 
purpose to have shewn that the list of luminous animals is very 
extensive, and to have given tlus notice of the means used in 
investigating this object, tc^ether with such hints as may be 
uKful to others; little doubting that their labours will ultimately 
prove this beautiful and remarkable property to be possessed by 
every one of the inhabitants of the ocean. 

But I must not conclude this paper without noticing a cir- 
, cumstance which confirms the opinion stated in the former 
essay respecting the residence of many fish in depths which, 
according to Mr. Bouguer’s observations, must be supposed 
inaccessible to the light of the sun ; and in which, without that 
afforded by tbeir prey, it is difficult to understand how they 
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UB ling iniranaDiy ini^iu top aeep vaiieya ot tnMe%i 
wntteos tne cod is always found on the hills, general known ny 
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ttie name of oataks. In one of tlic must prodi^ctivc f<|f 
^she^,^ the valley wluc^ tliey inhabit is not opf^ v'er^ 
'oMp, bill is'iioun^ by abrupt land or submarine hills pea<>fy 
pr^pitr.ua ; the Water suddenly deepening from 20 and 30 to 
‘ilOO iathoms. In this, as well as in other valleys in wbicli this 
fishery is carried on, always very far from the shore, it is found 
that the best'iisliing exists' at the greatest depths, and it is not 
unusual to sink the long Hues in water of 250 fathoms depth. 
The time required in settmg and in drawing up from this depth, 
the length of line used, which amounts in some cases even to 
seven miles, is such as to prevent the fishermen from making uny 
attempts in deeper water ; but they are all of upiniuii that tliis 
fish abounds most in the decitest places, and might udian- 
tageously be fished for at much greater deptlis. Now allowing 
even 1000 feet instead of Mr. Bouguer’s calculutiou of 723, it is 
plain that no light cancxist in these valleys, and that the ling, like 
Other fish which prey in the deep seas, must hare some means 
of seeing his food, as well as of pursuing his social avocations 
of whatever nature these may be. Ibis can only be efl'ectcd by 
the luminous property, either of his prey, or of the animals 
tvhid: abound in the sea, or else by that elicited from his own 
body. 

J. Mac CuiLocir. 

SkeUnmd, Augutt, 1820. 

AltT. IV. ’rramlatiott of Key’s Esuit/s on the Calei* 
nation of Metah, &c. ' 

fConmiiiDinted liy Jans UkoIige Ctiii.naitN, rs*!;' 

If.’.' CoBtiauod ftom Vbge SSi "* 1 ” 

' • ■ Essat IV. 

* ' ' ' '' Atr and Fire have vimglUt a^ naiurailg ' 

’I. ! ■ ' » .*t: aU *, • ..,A . , *' ' 

Had we as free a commerce with the elements of fire, as we 
i^rre iritfa the air, we should doubtless, be fiimMied with ex- 
periments, to confirm our MMdUdn. T^c it is, that those 



ghill produce witfi ve^^ to ^e letter, will be eon* 
& Tom tir^ (he ^e|r nature*. 

KowMce It is agreed, that whatever |hUs downwards of its 
own accord, has weight, whence that ipotion protjeeAs, wVo is 
he, (hat shall deny tin quality to air, seeing that we no sooner 
pull a stake out of the ground, than the air rushes into theholjs, 
hud fills it; and that we cannot dig a well so di ep, iSiat it does not 
Immediately descend into it, without any e'^teniiil efTort or 
violence? I say more: that, if there were a tube from the centre 
of the earth to the region of fire, open at both ends, and dlled 
with the four elements, each in its usual position, if the earth 
were drawn downwards, water would descend and occupy its 
place, leaving its own to*e air, and the air its place to fire. 
Then, taking away the water from this station, the air will come 
and fill it, and that again being taken away, fire will go into it, 
and fill the whole tube, descending to the very centre, merely 
by being dcpii^ed of that, which prevented it from doing so. 
They who shall say, that this happens, that a vacuum may be 
avoided, will not say much ; they will shew us the final cause, 
whilst wc are talking about the efficient, which cannot be a 
vacuum. For it is quite certain, that in the boundaries of 
nature, a vacuum, which is nothing, can have no place. 
Tlierc is no power in nature of nothing to have made the uni- 
verse, nor to reduce it to nothing, which requires equal force. 
But the case would be otheruMse, were there a vacuum, for if 
it could be here, it might be there, and ir here and there, why 
not elsewhere ? Why not everywhere ? So might the universe 
fall into nothing, by its own power : but to Him only, who had 
power to make it, is the glory of the power to annihilate it 
due. But if a vacuum cau find no existence, how can air and 
fire descend, full against the course of their nature? Does not 
a positive effect, always proceed from a positively existing 
.cause? we truly affirm then, that it is weight which carries 
these bodies downward, in order to unite all their particles 
closely, and consequently shut all the avenues to a vacuum. 
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^MAt V. 

A ttdemonstraM that oir andf ^re have weight, by the wtfater 
entity ^ith ic/A^A heavy bodHis mave^ toward the end, than at 
ike^^eginning of Metr'moftbn. 


Am error, however Bmall, committed in the beginning of any 
doctrine^ increases as we {vocced, and most commonly leads to 
very * sertoirs difficulties. We experience it in regard to this 
subject, for philosophers, having gone astray, almost on the veiy 
threshold of natural science, ascribing levity and upward 
motion to the two superior elements, saw thcinsidves aftcrwaicls 
much troubled to account for the natural descent of lieavy 
bodies being quicker towards the Ifcd than at its conmiciK^e- 
meiit. The variety of opinions that we find in authors on this 
question, sufficiently demonstrates their perplexity; 1, who stud) 
brevity, have no intention to bring them forward ; they who like 
it, may read a good number of them, in the **Natural Priuciplrs" 
of Pereriusl-, a judicious philosopher, in which, after having 
quoted, he learnedly refutes them, and embraces one that he 
professes to acquiesce in, till he finds a better; of this I shall 
say something hereafter, as we go along, to shew that it is not no 
true as it is plausible. I now present my own, which I have with 
much study devised, in support of the preceding demonstrations. 
The quickness of motion of a heavy body increases from the 
beginning to the end, by the increase of elementary matter 
which presses on it, and by the continual multiplication of the 
impulse which it gives it in lU descent. A figuie will make my 
assertion clearer, (see fig. 1.) Let A A be the heavens; B B 
the earth; C its centre; D an iron ball, dtscendiug towards the 
earth; E the same descending lower; F the same again, in the 
middle of its descent; G the same, near the end of it; H H 
two lines, drawn from the centre of the earth, to the heaven««, 
and touching the ball at D in the two extremities of its diame- 
ter; II two similar lines, touching the ball at E; K K, two 
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touching it at F; and I* Itp taro others tondung it at G. 
It l^bvious, that the ball bein^ at D, ba^ ii^ra it, besides its 
•Awn ilhternal weight, the matter of the cjemeuts pf air and fire, 
contained between the lines H H; bnt' when at there is 




at F by the greater quantity contained between the lines in &K; 
and when at G the weight of the whole, contained between the 
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^»es on whence the quicko^ of iU mj 
t9 which is to be' M^ded the imjpvise w&i^ 
rar IS cratinuaii^ |:ivbg it, as it AiU keeps 
ue ball. The opinion of PereriiM somewhat resem^s this 
^ inipuljse; for he thinks that the air which follows 
pnshes biJl; but he is mistaken in this, that air being 
^ht, and naturally tending upwards, cannot push the ball 
'diawnwi^s, any more tlian a boat, towed against the stream 
is impelled up the river by the water, which meeting the proa% 
divides, and passing the sides runs continually downwards ; 
for how can it, following this course, sliiLc the* btern 
above? The other part of his assertion is no better, con- 
tending that the air, agitated by the motion, yields more readily 
to the thing moved. It is just the reveise, for air and water, 
when agitated, are capable of supporting largci weights. Ashes 
are suspended in water, and featheis in the air, when they 
are agitated, and fall down when the fluids aie at rest. Surely, 
according to this reasoning, the motion should be slowei tow^aids 
the end, the agitation being then groatei . 


Essay VI. 

tQra\ily is so intimaUhj vniUd to the first matter of the (Unauts^ 
that when they change from one info unotfur, thy aluavs rt-- 
tain the same weight. 

My principal object, hitherto, has been to fi\ in llie nmidb ol 
all, the ])crsuasion that an lias in itself a piinciple of gra\irj, 
since it is fiom this that I purpose to deii\L the luma^ed wdgtil 
of tin and lead when they are culcined. But before I shew 
how that happens, 1 must extend iny observation, and add, that 
tlie weight of any body is examined in two ways, liy rca^ciii 
or by the balance. It is by reason that I have found weight in 
sJl the elements ; it is reason which now induces me to deny 
that erroneous maxim, which has obtained from the birlb of 


♦ IVspper en haul la pouppe, 

t PmantenTf 1 have translatad thk word by tlie term ihiiugli 

leheye it was not usad pi tbis sense before the time of Newtoiii tii 
i nianiwr peiiT, is generally rendered gmrnfftfe. 
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pwjpopliy, that the elements^ by mutual converiidD from one 
intouother; lose or gain weight, in' proportion as they are 
rarefira or condensed, in the change. Armed with this reason, 
I boldly enter the lists, to combat the er^or ; and *1 maintain 
that gravity is so united to the first matter of the elements, that 
it cannot be deprived of it.‘ The weight that each portion ra« 
ceives in its cradle, it carries to its coffin. In whatever pla^, 
under whatever form, to whatever volume it be reduced, always 
one same weight. But not presuming that my assertions will 
rank with those of Pythagoras, and diat it will be sufficient to 
iiavG advanced them, I support tliem by a proof in which I 
think all liberal minds will acquiesce. Take a portion of 
tailh ]H)ssessing the least possible weight that can be con- 
ceived ; lot tills earth be converted into water, by tlie means 
known and practised by nature, it is evident that this water 
will have weight, because all water must have it: now it will 
be grc'atcr or less, or equal to that in the earth. Greater, they 
u ill not *Miy it is, (for they profess the contrary,) and I also deny 
It ; ]i bs it Ciiiiuut be, seeing that we have taken the least possible 
quantity : it remains therefore that it must be equal to it, which 
IS vkhat I intended to prove. What is demonstrated of this 
poilion is demonstrable of two, tluce, or any, however great 
number, in short of the whole- element, which is composed of 
nothing else, and is equally referable to the conversion of water 
into air, and air into fire, and vice versa of these last into the 
others. 


Essay Vll. 

How to ascertain to what volume of eur^ a ccrlain quantum of 
water is reduced. 

Philosophers have often talked of the extension which a Solid 
element acquires, by conversion into one more rare, and have 
attempted to assign its proportion : but I do not remember to 
have read any thing supported by sound reasoning or experi- 
ment. Now since in the preceding eeaay, 1 have spoken of 
this enlargement, the knowledge of which opens the door to 
many beautiful and admirable devices, I will not deprive the 
curious reader of a means, wUeb I have thought of, to make 
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At tfifel*, ud aMunttcijr luccfrtaia to irhat foluiiia a c«' 
qwiifily'' t)f“wdMe cm dilktit itMtf, by tnAnuntatiod hn 
wbidb txfSAIm&i miy aerva fbr.’dbdbe proporttonably tcfbrre^ 
lO'dther atemeritsi Make a brass tube of conrenieM siSb, well 
pMMied Whhin, o|tea at one end, and dosed at the oAer, ea> 
dept a Tery smdl bole in Ae middle; place on Ae inside a 
fHMdaioratopper, like Aett of a syringe, Aat 'may slide easily 
Araagb bvery part, and be so correctly fitted, that no air can 
eMcape; the piston being slhled to the bottom, let the tube of 
an aeolipile, or philosophical bdlows, be 
applied, and closely fixed to the small 
bole. Fill the ttolipile with water, aud 
set it on Ae fire; then Ae water becom- 
ing rarefied, amlconverted into air, will 
pass out through the little hole, and 
entering into the tube, iu search of 
its liberty, push Ae piston by degrees, 
till all the water is converted into air. 

The capacity of the tube and u'olipile, 
which will both be biled wiA it, will 
shew the increased bulk which tins * I 



matter has acquiied. Whoever wishes 
to know Ac same more easily but not so 
accurately, may take the intestine of a 
|Hg or other animal, and having well 
cleaned and flattened it, and emptied it 
of mr, let him put it into a vessel full of 
water, aocurdtcly closed by a lid, having 
8 small hole above, to let the water run 
out: let one end of the intestine, project- 
ing out of the vessel by a hole on one 
side, be festeued to the tube of Ae moli'^ 
pile, which, fitted with water and placed 
on Ae fire, will blow into It the atr,into 
which Ac water will beedbveftrd; in 
proportion as Ae intestine swells up, Ae 
water of Ae vessel will flow out, by the 
little hdle iu the lid, which. When col- 
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U^d, will gbow tbo dilatatioq of the iateatinc, to whick 

of the Mlipila beiiig addfl^, Uta <piptioi| is solTed. 
to th^ we|i>«sccrtained methods, I thA not uo- 

pUuaible QDiB, ‘fw cooTertiog sit iotp -wster, s^ ssy^oing 
tbs diniautien of volume. Let the hole of the befoe^tpen- 
tioned tube, be dosed, sml the piston pushed down with great 
fines, as far as tlus eompression of the endosed ait will ])era|it, 
and stepping k at that point, so that it cannot fly bse]c,-eiposc 
the apparatus to a frosty air, for a whde night; the. air l»m- 
pressed on the inside, will fireeze, or be converted into water, 
leaving only that space occupied by the air, wliirh may remain , 
free, (i e., unfrozen.) The measure of tlie water, or the ire, will 
give the loss of volume. I have not made tins experiment: 
if any curious person is beforehand with me, I request he will 
give me an account of the lesult, as all the reward 1 ask for 
having taught him the metliod, and to the end that I may be 
spared the trouble. 

A tlic a'olipilc : B its lube, outenng the inass tube ; C Uie 
biass tube ; D its piston ; E the piston rod. 

Es8.tT VIII. 

.Vo rlemcut gravitates in list If, and whp? 

I resume ray argument, and say, tiul the examination of 
weights by Hie bilance differs gieatly fiom that by reason. 
The latter is mily • mployed by the man of judgment, the rudest 
dotni practises the fotmer. This is always just, that is gene* 
rally,, deceitful ; this is attadied to no circumstance of place ; 
tlidt commonly exercised in air, and sometimes, though dffli- 
rullly, in water. It is hence, that the error which 1 have com- 
bated, (that air has no weight,) derives an argument cnp^la 
of dazzling weak eyes, but not the clear-sighU’d. Fur weighiug 
dir in itsc If, and not finding it ti> g^ravitatc, tliey have rujoi'ludcd 
that it has no weight. But let them weigh watar, (which thc^ 
believe to have weight,) in watar itself, and they wiB find it 
e(|Hally void of it, it beiug moat. trJiMB, that no elatncnt gravitates 
in Itself, ' Whatever gravitates >0 atr, whatever gravitates in 
water, must contiiin more weigbt.iu.A9,eq|aal volume (in copaiP- 
queucc oC them being movumottei;) .than the air or. Wiatei, in 



^ P^ocee^,tod^»4nc^^ A 

% lW44»i)«»ft.^W'>*4WWof.w«t<»r)^Ti&» it, 

(^•»*'i W* iU»ca4«^.^s>^5pj8ipg.it8 force ai) 4 ,«ctip» 
JNow it jw (Kfoct,thet so agjf^yt ecte in its like, aU «c> 
tii^ nome .di&ienca, ^Qae hot body has no 

a(]ti9n equ^liy hpt^ but ^hpr tlie ts(p will embrace 

a|))i m^,,^eit actiooi^ aai^ ))]i; this union will no longer be tw^ 
a^ifntB Intt only one. But if p yciy hot body aits iu that which 
is iesB po, it is because in this rase tlmre is a dissimih'tude, and in 
somt respects an opposition; the less hot claimingthe U(? of cold, 
with reference to the hotter. Thus air cannot act by its weight 
in air equally heavy, the two airs rather unite, and make one 
same weight. But whatever is heavier than air, by the dissimi- 
litude and oppupition, arising from this greater or less, will 
act in it, dividing, pushing it aside, and making itself a way 
through it to get to the bottom. But if air eiiucc not its 
weight in air itself, on account of the equality of tliiii weights, 
it follows ^ fortiori that it will not eviuci it lu water, which is 
heavier. For even if it be jilaccd below, il will descend no 
lower, tlie weight of the water above it only serving to compel 
it to seek a higher place, not ullowini; it a station under 

itself. * 

Essay IX. 

Air is rendered heavy hy the mixture of some matter heaxkr than 

xtixlf. 

J rvfLTOSR to shew that it is the air, which mixing with the 
calces of tin and lead, when they are calcined, increases their 
weight; which it would be impossible for me to do, without re- 
moving a no small difficulty that presents itself in this place. 
For 1 may be asked, how can this that 1 assert be, since the 
examination of this weight is effected by the balance, owd in 
otr^ where air can have no weight, according to the doctrine of 
the pMeeding essay? To clear up this doubt, I say, that portions 
of the air may be changed and increased in .weight, so that 
theae pOMliuna* altesed and mads heavier, being weighed in 
paiiiaitv wiH evkUnce of.tliair weight But what is this 
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dflkge ttfaith catiM< it to boboilitr*li^'^rl*l^'fiedi[ail(, tbit 
^f^jka ill titfee BiffiM ivH^ridK&ki' ^ \lfe '^ixtara a' 
i0in« heavier IMelgn matter^ by fte 6t iii ^krtft ;' 

ofby tin Reparation of itt lighter polrtiilj(l:‘ let ob Rjibik; titit, 
of fhe fifill, and then of the two odiers. It » certain' thtil Atf “air 
is capable nof containing many matters h^Vier than its^; ii&li 
are tite vapours and exhalations which rise from the waUr/br 
the earth. A portion of air imbibed with tiiese matters, tltSl 
Weigh more than an eqnal portimi of adotiier air doiftaining'' 
nothing of the kind; like as sea-water is heavier titan dm 
water of fresh rivers ; the fbrmer containing much salt, which 
the latter i& free from. Observe, 1 pray you, how, in cloudy 
weather, at first opening your high windows, the air enters your 
chamber loaded with fog ! Do yon not conclude that this weighs 
more than tlie other, since it cleaves it and falls down in it? 
Fill a balluoii with this clondy air, it will weigh more than the 
same filled with pure unmixed air. Reason accords with this 
experiment, saying thus ; if to two equal weights, we add two 
unequal weights, the two weights will be unequal, and that 
will be the greatest, to which the greatest weight has been 
added. If we take, for instance, two portions of the same air, 
each equal to ten cubic inches, and add to one of them two 
inches of watei , and to the otlier two inches of air, who but 
percciscs that ihes two portions will be very equal in volume, 
but unequal iii weight, aud Uiat the one containing the water 
will be the heaviest^ This is so manifest, that I abstain from 
saying any thing more about it, especially as this mode of in- 
creasing weight, has not much to do with our subject. Proceed 
we, therefore, to the others. 

Essay X. 

Air ts rendered heavy by the ampressioH of tit parts. 

The second mode by which air increases in weight, is by 
the compression of its parts ; for nature has willed, for reasons 
known to herself, that the elements should dilate and contract, 
within certain limits, which she has prescribed to them. 
Within tfau space, we see a portion of an element now nertowly 
contracted, now widely dietended. Obeerve the pot, half fall 
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of mfefi undfir which the cook it about to make a larga f re. 
The laatar will dilate till it r^nt over the brim : but if ^e fire 
Iiamting;ui8hed9.it wijH contract and return to itt origiool bulk. 
Take tbit syringe in which the pUton it pushed half way down, 
and the openiitg in front well doted; push it fiorcibly, you will 
vednca the enclosed air to a small compass. Draw back the 
piston towards you, and though you do not pull it out, yet you 
will cause the air to dilate to more ample dimensious than it 
had before. The air being thue compressed, do you doubt that 
hr will have sensible weight in a free air, since it contains more 
matter in an equal space ? If the reasons already given in the 
eighth essay be not sufficient for you, make the experiinenl. 
Fill a balloon with air, strongly compressed by means of a pair 
of bellows, you will find it weighs heavier when full, than empty. 
And by how much ? By so much as the additional quantity of 
air in the balloon, weighs, in proportion more than that whic li is 
iree, under an equal volume. Many ha\c indeed rcmaiked llie 
greater weight of the balloon when full than when empty ; but 
it has not come within my observation, that any one, hiiherlo, 
has known the cause of it. Leaving aside persons of low ac- 
count, Dr. Scaliger who }X)Bsesses the tnie genius of Aristotle, 
did not understand it ; for in the hundred and Iweiily-first 
cxercitation against Cardan, he follows the bc^aten track, 
bolding that pure air is light, and that the balloon gains weight 
because the air which is next tlie surface of the cartii, such as 
is forced into the balloon by the bellows, is mixed with vapours, 
and those little terrestrial bodies clearly discernible in the sun's 
cays*. .But alas ! what good docs this mixture do liiiu? since 
the experiment is made in an air perfectly similar : certainly it 
could evince no weight in it unless conipressed. If the bal- 
loon were forcibly filled with the puicsf air in notiirc, or even 
with elementary fire, reason says it still must have weight, if 
bulaoced, in the first instance, in the same, and in the second. 


e ^^PuniiD sPrem levem me. Mhafi Strem pleiiO em aSris impun : 
<< sWe ab boiuine sofflatus alt : udi enho miiltS veliit aecn : aive a fulle. 
** .Satis etiim patet, aSreni hSr, qui eircS terne cat superfiriem, vaporibiia 
alqiie lemhtrilNia corpuseulb mltuni eaar : cpiw in miIis radii* apfiarviii 
niafiifrito /r/- Tm- da Ab6<if: adtiur. Cwrdan^ llaea€iis 

CXXl. p. IH ; . Lutetiw, M. D. LVH. 
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in Ire itself. This compression of air, is a fertile leld in which 
ingenious minds will collect rate derioes. Prom hence the 
Sieur Marin, Citizen of Listeua, has derived his Arquebuss, 
wliich I discovered many years since, before tho Sieur Fldranne 
had described H*, but which far excels that of Marin, (I say 
it without vanity,) in having much greater force. I could aC- 
qiiaunt the reader with another elegant and profitable invention, 
which 1 have derived from the saiOe sonree, but I am purposely 
silent concerning it; hoping one day to have the happiness 
of presenting a most humble petition to his Majesty, that he 
will honour me with the privilege of the exclusive use of it, for 
.1 certain time, in order somewhat to reimburse nic for the ex- 
peiibc I must be at in biinging the said invention, as well as 
some otliors which till that time I keep secret, into use. 

I To be fvmtmuetf.J 


* This relates to an alr*-{Eiiii indented by Jean Rey. He quotes the 
\Mtt\s t>i Ddvid Uivault, Stour tie Flurance, a native of Laval on the Maine, 
hut descended from an ancient faniil> m Britantiy, a counsellor ot state, 
and preccpuir to Louis XIII. The nork is caUed Memenit ArilUei y, 

Hsu. Fans, AJrieii Hems, iCiOd. It is dedicated to the Due de h'ully, 
and the iireface contains the history of the invention and first use of fire- 
anus, ancient and uiockru. Flurance ieli the service of Louis XllI, in 
coiiscqiieuce of a blow he recened Iroin the kiii{r» tor having kicked a 
lavoiirite dog, which Has troublesome to him, whilst giving the prince a 
lesson, was altci wards recalled to court, and died at Tours, in 
January ifilG, at the age of 45. 

The IMitur oi the rcpruit of Key's essays, adds, that air-guns were 
discovered jii France, In the Sieur Mann Bourgeois, an inhabitant of 
Lisieiix iu Noniiaiid} , h horn Fltiiaiice cralls a man of most rare judgment 
** in all borth ul luu'utiuiis, ul the most artlul imagination, and ol cuu- 
** summatc dexterit} in handhiin the tools of e\cr> art known in Euro|ic, 
witliont having learnt ot any master. He is an excellent painter, statn- 
** aiy, musician and astroiuiuier, and works more delicately in iron and 
copper than any other artist that 1 know. The king, Louis XilT, hab 
a tahlo of pulihlicd steel, made by him, iii which his mqiesty is reprt* 
** seated to the life, without the hef|) of engraving, modelling, or pdiiitiug, 
** hut merely by fire, which this admirable workman applied mure or less 
“ to the diUeiciit pi^rt», as the tigiire lequired to be bright, brown, or 
obhcure. He hog a sphere made also by him, in which the motiom, ol 
** the sun, moon and stars arc rcpicscnted. He hag, likewise, iiiscuted 
** a musical scale, for his own use, by means of which he writes ilown iu 
a manner only known to himself, the airs ot all sougs, and pla>s tbea 
aiterwards on his viol, iu concert with Ibose who phi\ the other parts, 
without their knowing any thing of his method, or he nndorstamting 
liieir scMMice," Flunmce saw Marin Boqrgcoih' air-gun at JUsieiix 
m 16(>7, and having heroine intimaUs with him, obtained the clebcri|»tiou 
of it, which lie pubhahed in tfioB. f^xperiamptb were made wit)i the air- 
gun iu thcpiebeuec of the king oud onp of ins niinisteiw. ‘*lt is right,'* 
adds the editor, **to puhlibh tliis anecdote, bo honourable to the. artibt, and 
which secures to ub the piiuiity of tlie invention.*' 
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Art. V. ContribiUions Meank tie Ciemkai ffitour- 
'Mgi of Jllinmt l^bstimca. By the iate MAfcTiN 
' ‘fiUkBT KiAPROTb. Vok. IV. V. aud VI. 

we believe^ h^en fret^ueDtly regretted that no English translation 
of the thiee last vt^oies of SJapntk’t Ana/^lital £uayi has hitherto 
•ppeaicd ; In compUaace, fherefore, wift the suKKeStiou of several of our 
itaakal naeden, «e prapiise rs lay before them an acconut of the 
priiN^pel analyeei contained in those volumes ; giving sometimes an 
eiilire translation of the original, at others an abstract, and sometimes 
merely the results of the author's eaperiments ; bciug iu tliese rebpecls 
guided by the novelty and importance of the details, and b> the origi- 
nality and efficacy of the manipulations. Wc trust that the rhemiral 
student will especially derisc ads'antage from an acqiiaiutaiicc with the 
latest labours of this celebrated accurate analyst.] 

1. Chemical Examination of Elecirum^ a native Alloy of Gold 

and Silver, 

The term clectrum^ commonly applied to amber, has also been 
used to denote an alloy of gold and silver. ** Omni auro inest 
argentum vario pondere: ubicunque quinta argenti portio esi 
electeum vocofur V’ says Pliny ; whence it would appear that 
the term is only properly applicable to the allots containing 
excess of gold, which is the case with the eketrum of Schlau- 
genberg in Siberia, where it occurs native, of a pale gold colour, 
in small plates, imperfect cubes, ^c., associated with a grey 
coarse-grained sulphate of baryta, and also with a splintery 
variety of grey horn-stone ; the matrix of the specimen employed 
in the foUowing analysis was sulphate of baryta. To separate 
any free silver or gold it was first digested in nitric acid, to 
which muriatic acid was afterwards added ; it was then fused 
with borax. 

A piece of the clectrum thus purified and weighing 25 
grains, was beaten flat and boiled in nitric acid, which 
exerted no action upon it ; an equal portion of muriatic acid 
was then added, but still without effect. 

iu The electrum was then fused with the addition of its 
weight of silver, laminated, and boiled with nitric acid, which 

* Lib. xxxiii. cap. iv. sect, xxiii. 
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only dissolved the added silver, and left the original twenty- 
five grains of eleetrum untondbed. 

c. It ms then melted with thrice its might* Of silver, lami- 
nated, and digested in ditric'acid, which’Doweft^tM, acoin|dete 
separation, leaving the gold in heavy brown scales, which being 
washed, and fused into ahutton, weighed‘16 grains. 

d. The tiloer was separated from the nitric solution by. fhe 
immersion of a plate of copper, and amounted to 84 grains : 
deducting the 75 grains, which were added, 9 graiM fomain as 
the proportion of that metal contiuned in the native alloy; 
hence the elcctnim consists of gold C4 grains 

silver 36 . . 

100 

As this alloy resists the action of nitric, and even of nitro- 
muriutic acid, it is evidently not a mere mixtore of gold and 
silver, but a peculiar definite ore in which those metals are 
chemically combined. 

2. Chemical AHalym of the Pacos, or red Silver Ore of Peru. 

I am indebted to M. von Humboldt for the specimen of the 
Peruvian silver ore, which is called paces, employed in these 
experiments. When minutely examined, it has the appear- 
ance of a brown oxide of iion traversed by filaments of native 
silver, which is therefore easily separable by amalgamation. 

a. 100 grains of this ore heated to redness lost 8.5 grains, 
and acquired a brown red colour. 

h. 200 grains digested in nitric acid furnished a colourless 
solution, when filtered, from which muriate of soda threw 
down 37.25 grains of muriate of silver, equivalent to 28 grains 
of metallic stiver. The remaining liquid supersaturated by car- 
bonate of potassa, afibidcd a light brown precipitate of oxtefe of 
iron, which after ignition weighed three grains. 

c. The portion which had resisted the action of nitric acid 
was digested in boiling muriatic acid; nine grains remained 
undissolved, consisting of seven grains of impalpable siHceous 
earth and two grains of coarse sand, amongst which minute 
octoedral crystals were perceptible, consisting probably of for- 
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rifefoiif titani"*", and loiiiB BmaU paotralca «f nlpharf irUdi 
Ipizaad aimy vHli a blue flame. Tka nuuiatie eahitioa 'whea 
cfftd, Fan duly diluted and pmoipitaited by eaibonate «f soda ; 
tke precipitate, ccUactad, dried, and ignited, gave ISSgraiaa of 
oxide of iron. The remaining fluid boiled with ezcese of ear* 
benate of aoda aflbided a trace of eatute of mmgMege: 100 
parts of this ore tberdbee oontain, 

Silver ..... 14. 

Brown oxide of iron . .71. 

Silica 3..50 

Sand, d‘c. .... I. 

Water ..... 8.1*30 

98. 

CAemieal Analysis of the Hepatic Mircunal Ore from Idem. 

Tlic specimen employed in the following analysis was com* 
pact, and its colour intermediate between cochineal red and lead 
grey: it is opaque, gives a dark red streak, and acquires u shining 
surface when rubbed : it is soft, tu»tcless, and of a siiecifu’ 
gTaTity=7.100 It is susceptible of a bad polish, and then ap- 
pears of a liver brown colour. 

A. 1000 grains of this ore, distilled witli half its weight of 
iron filings, gave 818 grains of pure mertiiry. The residuary 
sulphnret of iron was mixed with a black powder. 

B. a. lOO grains of the ore in fine powder were boiled with 
500 grains of muriatic acid, which occasioned the evolution of 
sulphuretted hydrogen : 100 grains of nitric acid were then 
gradually added, by which the whole of the ore was dissolved 
with the exception of a black residue of 10 grains; this re- 
sidue was carefully heated upon a porcelain capsule, so as to 
bum away the sulphur only: tlierc remained three grains of 
carbonaceous matter, which, when more strongly ^ited, left 
one grain of red ash. 

h. The above nitromuriatic solution was precipitated by mu- 
riate ofbary ta, and the sulphate of baryta thus produced weighed 
after ignition 46.5 grains, whence it appears that 6.5 grains 
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of sulphur were seidiflcd by the mtrio acid : if to these we add 
the abore seven grains which were burned, and estimate that 
lost in the sulphuretted hydrogen as equd to 0.25 grains, the 
proportion of sulphur in the ore may be considered as ss 13.75 
grains, pur cent. 

C. a. 1000 grains of the ore wore gradually heated to red- 
ness in a retort connected with the pneumatic apparatus: after 
the expulsion of the atmospheric air, 34 cubic inches of sul- 
phuretted hydrogen were evolved, besides a portion absorbed 
by the water. 

b. The receiver contained some globules of mercury: the 
iiei k of the retort contained a mixture of moist black sulphuret 
of im rciiry, globules of metallic mercury, and some particles of 
cinnabar; the mercury, mechanically separable, weighed 317 
grains. In the uppei part of the neck of the retort was a com- 
pact sublimate of pure cinnabar, weighing 236 grains. 

c. There remained in the retort a light black powder, weigh- 
ing 39 grains, which, after incineration upon a capsule, left 16 
grains of a brownish grey, earthy powder ; hence the portion of 
burned carbonaceous matter may be considered as s: 23 grains* 

d. This earthy residue was digested in muriatic acid ; there 
remained siZica weighing, after having licen ignited,. 6.5 grains. 

r. TIic muriatic solution, which was of a greenish colour, was 
supersaturated by ammonia, which produced a brown precipi- 
tate, leaving the supernatant liquid of a pale blue colour. The 
precipitate was digested in hot solution of potash, and there 
remained oxide of iron^ which having been brought to the mag- 
netic stale, weighed two grains. 

/. Muriate of ammonia being added to the alcaline liquor, 
alumina was precipitated, weighing, after having been ignited, 
5.5 grains. 

g. The ammoniaeal liquor, after supersaturation wit^ muri- 
atic acid, afforded upon a piece of immersed zinc, 0.20 graius 
/ of metallic copper. 

From the above experiments it appears, that 1000 parts of 
the compact hepatic ore of mercury from Idria contain 
Mercury . . A. . . 818. 

Sulphur . B. 5 • .137. 50 
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ChtfboQ 

C. e • « 

33^ 

Silica . . 

d . . 

&50 

Alumina . 

/ • . 

6.60 

Oxide of iron 

« 

2. 

Copper 

flf < 

0.20 

Water and loss . 

• • 0 

7.30 


1000.00 

To the above analy^s Klaproth adds some remarks respect- 
ing the state of the mercury in the red sulphuret. 

Chemical Examinatim oj u Bed Copper Ore of 

Siberia. 

a. 100 grains of selected crystals of the above ore were 
digested in cold muriatic acid: the mixture became warm 
without effen’escing: the ore lost its red colour, becoming 
greyish white, aud the acid acquired a dark brown colour. A 
fresh portion of acid was added, by which the grey portion of 
on was taken up, and some particles of metallic copper re- 
mained undissolved, which however ultini^tely disappcaied on 
continuing the digestion. 

b. On pouring the solution into water, it became decomposed, 
and deposited a white precipitate of sub-protomuriate of copper, 
which, upon adding excess of potassa, acquired an orange 
colour; the whole was then poured upon a filter, and the re- 
sidue being washed and dried, proved to be protoxide of copper, 
of a rhubarb-yellow colour. 

B. From these experiments it appears that the copper in 
tho above ore is in the state of protoxide. To ascertain the 
rdative quantity of oxygen to that of metal, 100 grains of the 
ora were carefully digested in a stopped phial with muriatic 
acid, so as to leave the metallic copper undissolved, which was 
collected in small crystallized particles, and weighed 13 grains. 
The solution, containing 78 grains of pure red copper ore, was 
heated to its boiling point, and nitric acid added drop by drop, 
till it became of a grass-green colour ; it was then diluted, and 
after a small addition of muriatic acid, was heated and decom- 
posed by zinc, by which the copper was separated, add after 
being washed and quickly dried, was found to weigh 71 grains 



Ai so otheifhgredient was to be deteoted, it apj^l^lhat the 
78 gFflinAiJtore contained s^v^n of oxygen. ' 

tf, thevdbre, we exclude the metallic copper/wMMiis to be 
regarded as mixed and not chemically coiSbhiM wMh'ihe ore, 
the composition of 100 parts of the ociocdral red Mppef ore of 
Siberia iS as follows * * i • ^ 

Copper ... 01 

Oxygen . . 9 

100 

AnalytiS of tho Jlbron^ L ;«i Ore of Siberia^ 

riii^ oic occuis 111 the Tiirpn mines of the liil mountains, 
cremially in globular ronciotions of dark blin rr\stils, which 
apptai to be somewhat ohhque four and six-sidcd prisms. The 
spocimdi srluted foi c vamination was c(»drsil^ powdered, 
«md washed to separate some adhiimg caiihy paifules. 

A 100 giains ignited in a covered crucible, acquired a 
hlaek lustre, and loft 30 grains 

B Nitric acid dissohed the ore with effervescence, foiming 
a trausjiarent blue solution, which was not affected by the ad- 
dition of acetate of baryta, acetate of lead, nor nitrate of 
silvei 

, r. 100 grains of the ore dissolved completely in muriatic 
and, forming a dark green solution, which became bluish 
when diluted On supci saturation with caust*c ammonia, the 
pKcipitatc flist foimed was ciitiiel> rcdissolved; the amtnoni- 
acal solution was then supersaturated by sulphuric acid, and a 
plate of iron immersed, which caused the separation of 56 
grains of topper, 

D. 100 grains of the ore were put into a counterpoised pniat, 
(^mtatning a sufficient quantity ot sulphuric acid diluted with 
lour parts of Water, and were grachially dissolved whhout the 

y aid of heat. 'Die evoIhtiAd *oF tdibduic nrid produced a lcrs*s 
^ of weight equal to 24 grains ' the solution precipitated by xiAt 
gave 56 grains of capper, 

E, loo grains of the ore heated in A sHiall glass retort ccn« 

Vot. XI. U 
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nected with the pneumatic apparatus, afforded about 35 eubieal 
inches of carbonic acid gas : the intermediate recipient con- 
tained several drops of pnre^water. The ignited residua was 
black and shinmg, and weighed 70 grains. As this residue has 
already boen shown to consist of pure oxide of copper, of which 
the oxygen constitutes a fifth part, the above 70 grains are 
obviously composed of oO grains of copper and 14 of oxygen. 
Hence die following arc the constituents of the ore : 


Copper 50 

Oxygen . . . . 14 

t’arbonic acid . . . . 

Water 

100 


Contrasting the.'e icsnlts with those afforded by the aualysi'. 
of malachite*, it appears that the blue carbonate of cupper 
differs from malachite in containing more carbonic acid and 
less water. 

Ana(vM« q/* « Grun Coppir On /lom Siltrw, 

This ore occurs in the Turjin mines ; it is massive, has little 
lustre, is translucent in thin fragments, brittle, and of a verdi- 
gris green colour inclining to sky-bliiu. 

A. a. 100 parts heated to redness, lose 24 parU, and ac- 
quire a black colour. 

6. It is slowly acted upon by nitric acid, evolving uir-bubbles 
smd leaving a residue of pure silica. The a eight of die car- 
bonic €udd is 7 per cent., which, deducted from the 24 per cent. 
lost during ignidon, gives 1 7 prr cen^ as the weight of the water. 

B. a. 100 grains digested in nitric acid leave 26 grains of 
sHka. 

(. Ihe nitric solution, of a pure blue colour, was super- 
saturated by ammonia; the precipitate at first thrown down 
was pexfecdy redissolved, and a deep blue solution was 
obtained. 

c. This solution, supersaturated with sulphuric acid and pre- 
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of Mineral Suluitatiees. 

oipitated by zbc, afforded 40 grains of copper^ which are equi- 
valent to 50 grains of peroxide of copper. The following, 
therefore, are the Oomponcnts of this ore: 


Copper .... 

40 

Oxyp^n .... 

10 

Carbonic ucid 

• 

Silica 


Water 

17 


100 


1'lic silica in the above mineral is not merely incclianically 
blended, but forms one of its chemical component^. 

Analysis of the Copper Glume of Rothenbuiy 

The compact variety of the above ore, of a greyish 1)lack 
colour, soft, giving a dull black streak, and of a specific gravity 
of 4.685, was employed in tlic tollowiug experiments ; it also 
occurs at Rothenburg in hexaiidral prisms. 

A. a. Having ascertained the absence of silver, lead, anti* 
mony, ^c. ; and that copper and sulphur are the components of 
this ore, 100 grains were digested in muriatic acid, the action 
of which was aided by the occasional addition of some drops of 
nitric acid, till the ore appeared decomposed. The liquid was 
then poured off, and the remaining sulphur having been di- 
gested in a fresh portion of muriatic acid, was washed and 
dried: it weighed 22 grains, and burned away without any 
appretiable residuum. 

bo The colour of the solution, at first brown, became green 
and blue by dilution ; the addition of ammonia occasioned a 
precipitate perfectly rcdissolublc in excess of the alcali, with 
the exception of some brown flocculi of oxide of iron, which 
were found equal to one-half grain of metallic iron. The 
ammoniacal liquor supersaturated by sulphuric acid, and de- 
composed whilst warm by the insertion of a plate of iron, gave 
^6]| grains of metallic copper. 

B. 100 grains of the same ore were reduced to powder, and 
distilled to dryness with six parts of dilute sulphuric acid (com- 

U2 
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posed of two parts of concentrated acid and one of water), llie 
residue was digested in water, and a plate of sine immersed in 
the filtered solution^ caused the precipitation of the same ifitar 
tity of copper as in the previous process. Hence 100 parts of 
this ore contain 


Copper 

a a • ■ 

76.50 

Iron . 

. 

0.50 

Sulphur 

. 

2-2.00 

Loss 

a 

1.00 



100 


Art. VI, Description of the Balance rcprescnietl in 
Plate V. tig. 1. 

A ooon pair of scales is an essential implement to the 
chemist and mineralogist, but it has hitherto been scarcely 
attainable, except at a price far too considerable for the srene- 
rality of purchasers. We arc indebted to our friend Mr 
Children for the drawing of the beam rcprrscuitod in tlie above- 
mentioned plate, and which will, we believe, be found to jiosscss 
considerable accuracy in a small and convenient compass, and 
at a very moderate cxpi'use. 

The beam, which is of platinum and made so light as to be 
extremely sensible, is at the same time rendered sufHcicntly 
strong by its form. The* adjustments for bringing the points of 
suspension of the scale pans, cfpiidistant from, and in a right 
line with the axis, are performed by the serews a and b at the 
ends of the beam ; these screws also serve to strengthen the 
curved ends of the beam and prevent tlieir bending. The 
axis of the beam is a piece of very hard steel, of an equilateral 
triangular form, passing through the beam and bearing on agate 
planes; the knife edges arc ground to an angle of 120^ which has 
been chosen thus obtuse from the liability of a more acute edge 
to be broken when suddenly lowered upon the agates. The 
ends of the axis are chamfered from the top to the knife edge, \ 
so that when the beam is lowered upon its bearings, they arc 
clear of the lifting frame. An index or pointer descends from 
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Desenplion of a Balance. 

» 

die beam to a divided scale ; upou this index is screwed the 
ball c, the office of which is to adjust the oscillation of the 
beam, or in other words to give it its required sensibility; 
should the index not exactly coincide with the middle division 
of the scale, it may be adjusted by turning the piece of wire d, at 
the top of tlie beam. The lifting frame, e/jf A, is pressed up- 
wards by aii iuteriial spring, its use being to lift the beam from 
the agates, when not in use, or when weights arc put into the scale 
pans : this frame is lowered by the lever t, and is retained in 
that position by tuniing the lever into the notch on one side. 
At the bottom of the short stringed pan is a hook for the con- 
venience of attaching substances whilst ascertaining their 
specific gravities. The whole instrument is covered with a glass 
case, and provided with a level for ascertaining the horizon- 
tality of the asdics, and with tweezers, and a box of platinum 
weights from of a grain up to 100 grains. The price of 
this aiiparatuh a^ manufcictured by Mr. Robinson, of Devonsluie- 
street, I'ortlund-placc, is with the beam and weights accu- 
rately adjubted, or £4 when unadjubted. 


Akt. V^ll- On the Magnet fsm hnjmssed on Metah hi/ Electric 
cih/ in Motion; read at the pnbUc Sitting of the Academy 
of SeiencesyO} Afiri/, By M. Biot. 

Will N the electiie cuiiciit, evolved from a voltaic battery, is 
transmitted through an) iiuiallic bodies wliatsocvLr, it gives 
them instantaneously a luagiietic virtue; tliey become tlicii 
capable of altiactiiig boft and uuniagiictized iron. This 
curious fact was dibco\ercd by M. Oerbted. If we expose 
to these metallic bodies, a magnetic needle, they attract 
one of its poles, aud repel the other, but only relative to 
,the parts of their surface to which the needle is presented. 
Needles of silver or copper arc not afiteted, but merely those 
susceptible of being magnetized. These effects subsist only 
under the influence of the electrical current. If we suspend the 
circulation of the cleclricity,by breaking off the cuniiiiunicaliuns 




282 Oil the Maguetim impreued on M^ala 

Mtablidied between the opposite poles of the voltide epporttne, 
or even if we retard considerably its velocity, by joining its 
^les with bad conductors, the magnetic power instantly ceases, 
and the bodies which had received it return to their usual state 
of mdiffeience. 

Ibis simple sketch already displays many new properties. 
All the processes hitherto employed to magnetize bodies had 
produced an ei&ct on only three pure metals, iron, nickel, and 
cobalt, and on some of their compounds, steel for example, 
which is merely a carburet of iron. Till now it was never pos- 
sible to render silver, copper, or the rest of the metals magnetic. 
But the electric current gives all of them this property ; it 
bestows it transiently by its presence; and, as we shall pre- 
sently see, it diffuses it tltrough the whole mass, in a manner 
equally singular, and which has no resemblance to what is 
produced, when we develope magnetism by out ordinary pro- 
cesses, which consist in longitudinal fnction witli magnetic 
bars. 

To produce these novel phenomena in Uie simplest manner, 
we must with M. Oersted, establish a comniuuicdlion between 
the two extremities of the \oltaic apparatus, by a simple 
metallic wire, which may be easily directed and bent in all di- 
rections. We place afterwards in the neighbouihood of the 
battery, a very sensible magnetic needle, horizontally suspended. 
As soon as this is settled in the direction due to the magnetic 
force of the terrestiial globe, we take a flexible portion of the 
conducting, or cotguncUrr wiic, as M. Oersted calls it, and 
having stretched it parallel to the needle, wc bring it gently 
near it, either from above, fiom below, fiom the right, or from 
the left. We shall see an immediate deviation of tlie needle ; 
but what is not tlie least remarkable circumstance, the direc- 
tion of this deviation differs according to the side by which the 
conjunctive wire approaches it. Duly to comprehend this as- 
tonishing phenomenon and to fix its peculiarities with precision, 
let us suppose that the conjunctive wire is extended horizon- 
tally from north to sooth, in the very direction of the magnetic 
direction iu whHi the needle reposed, and let the north extre* 
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mity be attached to the copper pole of the trough, the other 
beiiig fixed to the zinc pole. Imagine also that the person 
who makes the experiment looks northward, and consequently 
towards the copper or negative pole. In this position of things, 
when the wire is placed above the needle, the north pole of 
the magnet moves towards the west ; when the wire is placed 
underneath, tlie north pole moves towards the cast; and if 
we carry the wire to the right or the left, the needle has no 
longer any lateral deviation, but it loses its horizontality. If 
the wire be placed to the right hand, the north pole rises; to 
the left, its north pole dips ; and in thus transporting the con- 
junctive wire all around the needle, in directions parallel to 
one another, we merely present it to the needle, by the different 
sides of its circular contour, without affecting in the least the 
proper tendency of the iietdlc towards the terrestrial magnetic 
poles. Since then the deviations observed in these successive 
positions are first of all directed from right to left, when the 
wire is above the needle ; then from above downwards, when 
the wire is to the left ; from the left to the right, when the wire 
IS beneath ; and, finally, from below upwards, when it is to the 
light hand, we must nccesharily conclude from these effects, 
that the win* deranges the needle, by a force emanating from 
Itself, a force directed transversely to the length of its axis, and 
ulvvaj s panilhd to the poition ufits circular contour, to which the 
needle is oppo'^itc. M. Oersted drew this inrcroncc from his 
tirs«t observations. 

Now this rcvoluiivc charactci of the force, and rcvolutive 
accoidiug to a determinate direction, in a medium which like 
silver, copper, or other purr metal, seems perfectly identical in 
all its parts, is a phenomenon very remarkable, of which we 
bad heretofore only one singular example in the deviations which 
certain bodies impress on the pianos of polarization of the lumi- 
nous rays. The first fact of the magnetism transiently impressed 
upon the cotijunclivo wire by the voltaic current, might have 
ofl'ered itself to a vulgar observer. I do not know whether some 
traces of this property may not have been previously perceived 
and indicated; but to have rccogniricdthi:* peculiar character of 
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the and to have delineated it, agreeably to ita pheno* 
mena, without hesitation and oncertamty, is the praise which 
trdj belongs to M. Oersted, and which constitutes a condition 
o^firely new in the movement of electricity. 

As soon as this beautiful discovery was known in France, 
England, and Germany, it excited the most lively sensation 
among men of science. One of our colleagpues, in particular, 
li.. Ampere, ardently verified it in all its circumstances. Seis- 
ing with sagacity the revolutive character of the force impiessed 
on the conjunctive wire, he directed it with judgment, and 
skilfully developed the consequences which flowed from this 
property. His researches, which preceded tliosc of the otlier 
French philosophers, have considerably occupied tlie Academy ; 
but as the order of exposition, occabioued by the mutual 
dependence of the phenomena, hinders me from b<‘giuning with 
them, 1 have endeavoured to compensate fur tliis iuvcrsioii by 
rendering justice at once, to labours which have anticipated 
and facilitated others. 

In the above experiments which M. Oersted had made, the 
conjunctive wire is presented to .steel ncedlcb, pre\ iuubly mag- 
netized. It may be asked, if tlie action tlieii exercised is 
proper to the conjuurtivu nirc, as the action of a bar of steel 
tempered and magnetized is proper to tliis bar, or if tiie action 
is communicated to the wire by the prcbeuce ol tlie magnetic 
needle, as w’e sec soft iron, which exercises uo magnetic power 
of itself, acquire transiently this powei m the presence of mag- 
nets? To decide thi.s question it was necessary to examine 
whether a body, not magnetic in itself, but capable of becoming 
BO by influeuce, soft iron for example, would experience a 
sensible action at the approach of a conjunctive wire, traversed 
by the voltaic current. This was eflected by M. Arago, who 
shewed that filings of iron are attracted by these wires; a 
simple but important fact, which defines clearly one of the 
characters of the force by which the phenomenon is produced. 

I shall now proceed to indicate briefly what has been done 
towards completing the analysis of the electro-maguetic 
forces. 
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The first things which we mast dieterminey ts fhe Iftw accord- 
ing to which the force emanating ftom tbe conjunctive wire 
decreases at different distances from its axis. This inquiry has 
been the object of experiments which I made along with 
M. Savart, already known to the Academy by his ingenious dis- 
coveries in Acoustics. We took a small needle of magnetised 
steel in the form of a parallelogram, and to ensure its perfect 
mobility, we suspended it under a glass bell, by a single fibre 
of the silk-worm, and gave it at the same time a horizontal 
direction. Hicu in order (hat it might be entirely at liberty to 
obey the force emanating from the conjunctive wire, we screened 
it from the action of the magnetism of the earth, by placing a 
magnetised bar at such a distance, and in such a direction, that 
it exactly balanced this action. Our needle was tiiereby placed 
111 the same fieedoni of movement as if tliere did not exist any 
terrestrial gl(.be, or as If we had licen able to transport our- 
selves with it to a great distance in space. We now presented 
It to u eoiijuiictivc cylindneal wire of copper, stretched in a ver- 
tical direction, and to which we had given such a length, that 
its extremities necessarily bent in order to attach them to the 
]>oles of the electric apparatus, should have, in consequence of 
their dislAiiee, so ft ebic au action on the needle that it might 
be ncitleclcd with impunity. Tliis disposition represented 
therefore tlie effect of au indefinite vertical wire, acting on a 
horirouUd and independent magnetic needle. As soon as the 
communication of tlie voltaic current was completed, the needle 
turned transversely to the axis of the wire, conformably to the 
revolutive character indicated by M. Oersted ; and it set itself 
to oscillate aronud this direction, as a clock pendulum, moved 
from the perpendicular, oscilUtcs round the vertical by the 
effect of grav itation. We counted with an excellent seconds 
watch of M. Breguet, the time in which a certain number of these 
oscillations, twenty for example, were performed ; and by re- 
peating tliis obsen’ation, when t'.e wire and needle were at dif- 
ferent distances, wc inferred the decreasing intensity of the force, 
precisely as we determmed by the oscillations of the same pen- 
dulum, tlie variations of gravity at different latitudes. Wc thus 
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finad'llut <he ferae exerairad by the wire was tmsvecse to its 
leegth, and reroletive, as M. Oersted had obsenred ; bat we 
diaeorared.besideB that it decreased in a ratio exactly proportional 
to the distance. Howem, the force whidi we thus observed waa 
in reality a compound result; for on dividing m imagination the 
whole length of the conjnnctive wire» into an infinity of segments 
«f a very small altitude^ we perceive that each segment ought to 
act on the needle, with a different energy according to its dis- 
tance and direction. Now these elementary forces are precisely 
the simple result which it is important to know, for the total 
force exercised by the whole wire, is merely the sum of their 
actions. Calculation enables us to remount from tliis resultant 
to the simple action. Tliis has been done by M Laplace. Hu 
has deduced from our observations, that the individual law of 
the elementary forces, exercised by each section of the conjunc- 
tive wire, was the inverse ratio of the square of the distance ; 
that is, precisely the same as wu know to exist in ordinary mag- 
netic actions. This analysis shewed that iii order to complete 
the knowledge of the force, it remained to determine if the 
action of each section of the wire was the same, at an equal dis- 
tance, in all directions ; or if it was more energetic in a certain 
direction than in others. I have assured myself by delicate 
experiments that the last is the case. 

What we now know of the law of the forces, is suificiont fur 
explaining and connecting togctlier a multitude of results, u( 
which I now proceed to indicate briefly sonic of tlic most 
curious. For example, let us conceive as wc have done above, 
an indefinite conjunctive wire, stretched horizontally from south 
to north. Let us present laterally to it a magnetic needle, of a 
cylindrical shape, and suspended so that it can take no move- 
ment but in the horizontal direction. For greater simplicity, 
let us withdraw it from the influence of the terrestrial magnet- 
ism, by neutralizing this influence with the action of a magnet 
suitably placed. This being done, when the needle rests at the 
same height as the wire, so as to point exactly to its axis, it is 
neither attracted nor repelled; but if we raise it above the 
wire, it presents one of its poles to it, and makes an effort of 
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approzimatioiL If, on the contrary, we sink it below, the needle 
turns about, to present its other pole, and is then attracted 
anew. But if we constrain it to present the same pole as at 
first, the needle is repelled, and the efiects are precisely inyerse 
on the right and on the left hand of the wire. 

If instead of transmitting ftie dectrical current acroie a 
simple wire, we make it pass through tubes, plates, or other 
bodies of a sensible breadth, whose surfaces are composed of 
parallel right lines, we find that all these bodies act on the 
magnetic needle, as bundles of wires parallel to their length 
would do ; which proves that the power developed in them by 
the electrical current is exerted freely through their very sub* 
stance, and is not weakened by its interposition, as the radiation 
of heat through hot bodies is enfeebled and intercepted by the 
interposition of these \ery bodies. 

Instead of leaving the needle in the preceding experiment at 
liberty to move, fix it invariably, but render the conjunctive 
wire mobile, by suspending it on two points ; then it will be 
the latter which will move towaids the needle, or recede from it 
In fact, it is a general law of mechanics, that reaction is always 
equal to action. If the wire attract or repel the needle in 
certain circumstances, the needle ought in the same circum- 
stances to attract or repel the wire. This experiment belongs to 
M. Ampere. 

Now, let us operate no longer with a magnetic needle on the 
wire placed in its position of mobility, but let us expose it to 
the magnetic action of the terrestrial globe, which is known to 
be perfectly similar to tliatof a common magnet whose poles are 
very distant. This force will likewise make the conjunctive wire 
move according to the same laws, at least if it be sufficiently 
freely suspended, and it will impress on it a determinate direc- 
tion relative to the plane of the meridian, just as it would 
direct any other magnetic body. Ibis result was realized by 
M. Ampere*'. 


^ Tlie arcnracy of this result has been ijnestionod by some able philo- 
sophers ill this country, on both theoretical and experimental jcmiinds. 

M. Ampere's 
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Finally, instead of presenting a conjunctive vire to a magnet, 
present two conjunctive wires to one another, in parallel posi^ 
tiona. Then if the revolutive direction of the force be the 
same for the two wires, they will both concur in giving one 
direction to a magnetic needle placed between them ; but if the 
direction of the revolutive moveinent be opposite in each, they 
will tend to turn the needle in opposite directions. Tlicse are 
simple consequences of the law of the forces. Now on trying 
these two arrangements, M. Ampere has found that in the first 
the two wires come together, and that in the second, they mu- 
tually repel each other. Thence we must make two inferences; 
first, that the wires exert on each other actions perfectly analo- 
gous to those which tliey exercise on magnetic needles ; and 
next that the distribution of these forces in each of their ]iai ti- 
des is analogous as to direction, with what it is in magnetic 
needles themselves. These two new conditions relati\’e to the 
nature of the force, render this experiment very important. 

In the different arrangements which we liu>e just described, 
the conjunctive wires and the magnets attract oi repel princi- 
pally by their most contiguous parts; fur with regard to the 
rest, their distance rapidly duuinishes their action. Hence it 
is evident that we should augment the energy of the effects, if 
we approximated togetlicr the dificrent parts of tlie conjunc- 
tive wire, preserving to them however tlie same general line oi 
action* M. Ampere has also verified this position, by coiling 
the conjunctive wire in the form of a flattened spiral, on the 
plane of whose contours he acts with magnets, as on the side 
of a single wire. 


M. Ampere’s mode of opcrdtiiig, cousibU in bcodiiig a portion of wire, 
about two or three ftet long, into a circular form, recurving its extremities 
BO as to maVe each point dip into a little enp of mcrmiy, which serves as 
^vots on which the circle is sus|m nded and n<uiid which it may revolve. 
Into one cup, the ordinary wire from the copper end, and into the otlwr, 
the wire f.om the sine end of tin* voltaic trough is plunged. The plane 
oftho circle then slowly places itself, according to M. Ampere, at right 
angles to the magnetic meridian— 'TnASSLATon. 
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Amongp the anaogements which he has thus fomed, one of 
the most remarkable consists in winding the conjunctive wire 
aronnd a cylinder of wood or glass, forming an elongated 
spiral. Then the force emanating from each point of the 
thread being always directed transversely to its length, becomes 
in each element of the spiral, perpendicular to the plane of the 
coils, and consequently parallel to the length of the spiral 
itself. Farther, on account of the revolutive character of the 
force, all the inner points of the different rings exercise, in the 
interior of tlic spiral, forces which are equal, and operate in 
the same direction ; whilst in their action exteriorly, the forces 
emanating from the different points of each liiig, oppose and 
weaken each other greatly by their obliquity. Thus the 
result of all these actions ought to be much more energetic 
within the spiral than outside of it ; a consequence which actu- 
ally hapiMins. If we place in the interior of a spiral, unmagnctic 
steel needles, they will acquire in a few instants a per- 
manent and \ cry perceptible longitudinal magnetism; whereas, 
if we place them without the spiral, they suffer no change. 
This experiment is due to M. Arago. Sir II. Davy, witliout 
being acquainted with it, has since succeeded in magnetizing 
small steel needles, by lubbing th(>m transversely on a single 
conjunctive wire, or even without contact, by placing them at 
some distance from it. This process docs not differ from the 
preceding, except m using the force 'of only one wire, a force 
which the spiral multiplies. 

Since the electricity developed by the friction of our ordinary 
machines, differs in no other respect from that evolved from 
the voltaic apparatus, than that the former is retained and 
fixed, while die latter is in motion ; we find that whenever we 
cause the electricity of our machines to flow in a continuous 
current, it has produced absolutely the same effects as the 
voltaic battery. Tlie similarity, or rather the identity, of these 
two forms of electricity, is manifested likewise in the produc- 
tion of the electro-magnetic phenomena. This has been shewn 
by M. Arago, who transmitted along the spirals of M. Ampere, 
no longer the voltaic current, but a succession of very small 
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•pafhi, drawn from a common electrical maebiaa. Small steel 
needles, placed in the interior of these spirals, were thus mof* 
netiied in a frw instants, and the direction of their magnetic 
polarity was found to be determined in reference to the surfaces 
dialed with the resinous or vitreous electricity, precisely as 
happens with the copper and zinc poles of the voltaic ap> 
paratns. Sir H. Davy has also obtained similar results, by 
passing common electricity along a simple metallic wire, in 
the vicinity of which, small steel needles were placed at right 
angles to its length. 


Art. VIII. Deicription of a new Shmmbral Lamp: in 
a Letter to the Editor of the Quarterly Journal of 
Science and the Arts. 

Sir, 

May 1 beg the favour of you to insert in the next Number 
of your Journal, the following brief notice and sketch of a 
new Shadowless Lamp, invented and manufactured by Mr. 
Thomas Quarrill, of Bell-court, Doctors’ Commons. 

I am. Sir, your constant reader, 

and occasional contributor, 

L. 


A section of Mr. Qaarrill's lamp is represented iu Plate V, 
Fig. 2, from which it will be apparent that the oil reservoir is 
so shaped as to conform widi the direction of right lines issuing 
from the brightest part of the flame, a portion of the light of 
which is thrown down by a small reflector upon the circular 
plate of ground glass, which fills the lower part of the lamp, 
and which is surrounded by the oil vessel The chimney of 
the lamp is constructed as usual, and the whole is surmounted 
by a ground-glass light-distributor, so formed as to do away 
all shadow from any portion of the lamp, and at the same time 
not to ofipmd the eye by any want of elegance in sb^pe or 
dimension. 
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Himanbral Lamp. 

[We hare received a drawing: of the entire laiiq> which we 
have not thought it neceasary to engrave, u the lection above 
alluded to exhibit! its material parts, and shows the 'peculiar 
excellence and advantages of Mr. Onarrill’s conatruction.] 


Art. IX. OInservalions on the Soiar ErUpte, September 

1th, 1820. 

rCoiitimied friiiii p. 39.) 

Till ubsorvaliuim contiiined iii the preceding Number were 
ulinobt cxclubively confined to details of the different appear- 
niices (:\hiljilO(l by the nioou*s surface. From the facts ob- 
served, it Ik's been endeavoured to deduce some conclusions 
respecting (he aencrul forms, magnitudes, and relative positions, 
of its more pn'iiiineiit inequalities. Those circumstances in the 
present phenoineniiii, u’hich appear to be more immediately 
eonnei’ted with tlie question of a lunar atmosphere, still remain 
to b<* considered. 

Whether tlic moon, like the earth, be surrounded by an 
aeriform medium, is an inquiry that has long engaged attention, 
and in which various modes of investigation have been pursued. 
Prior to the time of Halley, it docs not appear that much at- 
tention, as regards this matter, had been paid to the observa- 
tion of eclipses \ Subsequently, however, botli in the original 


* Kepler, about the commeucemcMit of the bixteenlh century, had stated, 
in a general manner, that several appearances in eclipses of the sun, seemed 
to mdicate tlic presence of matter of extreme tenuity surrounding the moon 
{Mi AMofUy pars Opiki), There arc also a few remarks of the solar 
eclipse of 1706, tending to e^tablisb die same opinion (Flanistead, Cassini, 
PkiL IVaiif., for that year, and Afsin, de tAad* de Scien,f 1706, p. 347 ). 
Scarcely any thing autlientic, however, was known previons to the pnbU- 
catioB of Dr. Halley's ilfsmsir on tha total eclipse of 1715. A circumstance 
there mentioned still further confirms this. No eclipse of the sun had been 
obsei ' i in London from the year ii4^* ilthough the path of the uinbia 
on seve^.M oceasions mast have crossed that SMridian. 
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reiaium to tne above inquiry, attacbea to i^jiearaiiceji, 

observed externally round the. margin, as dso withm the ar- 

« Ac 1. 

NK^%ktal)'£'e imW under review, several oftlieBe a|^)caniices were 
"roSOTeif.' Ynstead, thareforc, of merely enumerating isolated. 


iii themsdvetf, plEfrhaps, unimportant, facts, it is proposed 
tbc ibHo* 'ing .emarks, to view them in connexion uitU the 
at largo, and *ad comparod with the results of similar 
obsenations in preceding eclipses, arranriring the diffS^'ent eir- 
cumstanres in the order of theii occurrence. 


From the nriupnal accounts* of the more reraarkaWo solar 
eclipses, since the p^^riod above-mentioned, flashes of light 
darting in Vtirious directions, and from difierent p.irt^ of the 
moon’s darkened hemisphere, appear (o have bun frequently 
observed. In general, these appearames seem to have been 
idsiblc about the time of greatest ob'^enratinii only. “ During 
the whole time of the total rr/rp^^, (says Dr ITalby, in de- 
scribing that of 171.GV 1 kept my telescope ooll^tantly fixed 
on the moon, and I saw perpetual flrshfs of light, whu h seemed 
for a moment to dart out from behind the moon, now here, now 


there, on all sides, but more especially on the western side, a 
little before the emersion t” In his Memoir on the eclipse of 
1748, nearly the same account is given by M. da 'rhury: — 


* Tlie erlipiefi here referred lo are diicflj those of 17 J 5. 1734 , 1736-7, 
1748, of which the pimcipal accounts are by Halit y, LoviUe, CasMui, 
Maraldi, M'Laiirin, Le Moiiniei, Dc L'isle, t^e, Pktl. Wans, smd A/oin. tfc 
TAcad. de Srienees. Of that in 1734, there n no acioinit by an Englidi 
nstroDomer, notwitlutandiog, as appears ftoAi the map which arrompsiilei 
1 a MbuBler'b Mimok iur Im Edtpm Mde du iSblef/, the path of M shhiow 
•Mlthave tnwanad great part of Britain, (Mm. dir I'^oad. da Aieik lyai, 
p. 84 aX Of the animhu: edipie of 17C4, the accoiiata woo low end lui- 
mtercsting. Though great prepvptioiis wece leade dw ttherftcecli 
astronomers, Card, de Lugnes seems to have oaip #11001 who 

sntaessed the formation of the anmihu, by a mirmpiimy ofwvb^g of the 

t ^ -o’ > • 
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** J*«i‘ deeoo'vwt ivt U mSiai de redipie, inr It nitfcee de 
la lane, comprise entie les comes da soleil, des royoM de 
hmim roogeV 

A general conclusion from these appearances is, that ** they 
are flashes of lightning, such as a spectator in the moon would 
see in our earth if its whole hemisphere were interposed 
tween him and the sunt* Hence it is inferred, that *' the 
moon has an atmospliue similu to «n ", i^herein vapours and 
exhalation may be supported, and furnish materials tbr clouds, 
storms, and tempests t.” 

Of these phenomena, another explanation has been given, 
in which it is assumed, that cavities in the body of the moon, 
acting as concave miirors, reflect the solar light obliquely to 
the eye of the observer, and that the progressive motion of the 
planet in its orbit, by constantly changing the position of the 
reflecting surfaces, in relation to tlie line of vision, causey, the 
rays thus suddenly turned from their former directton, to appear 
in momentary streams or coruscations of light§. 

Without insisting on the numerous objections which are 
opposed to the former of these hypotheses, such as the casual 
nature of the occurrence on which it rests, the small space over 
which its influence could be visible, the weakness of the illumi- 
nation which it could produce, as compared with the extent, 
duration, and brilliancy of the effects observed— the very cause 
assumed would remove the possibility of viewing the eflect 
from which it is inferred. Granting that such an atmosphere 
as is contended, does actually surround the moon, an observer 
on the earth would not, in that case, be able to discern the 
lightning, since the whole mass of vapour must necessarily 
intorvenot and conceal it from view; as, by the laws udiioh 
regulate its motions, the flash would pass between the outfime 

• Utm it fAeai.ittSeimm, l74S,pa|s b6. 

t PUL IYwh., as quoted above. 

t Loeffs Mrtmmf. 

i jfytrm. de La Lande ; M. Da Fsi^ JI fi ais i m fstr larofr d fHU. it 
fidsIrMi., 1738, page S4S; and Jliaa.dsJ'4eod.dH Atowni. 
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(Hf i^kotet dondi, ia Ae k#eit MtMMu'bf 

Ab^iMlj[»^8bilUMoiphert. 

That Ae a]ipeant«Ma in qoMtiw, tbeNfore, aia ■iaftly 
tftBBcttibha bT Ab^jday’wiya, seema extreiMly probable. To 
' the^iNrineipl^ nfiheaeeMid theory, however, It ia jottlyel^eeled, 
^^hM ftMithe ktttnM prOpertiee of light, and Ae laws of vision, 
or position of cavities in a sjAerical body, or indeed 
of'bay figtne interposed between the spectator and the source 
of Ulnmhiation, could by reflection render the rays o( light from 
Aat source visible on the opposite dark surfece of Ae inter- 
vening mass. 

To compare these difierent opinions wiA the inferences from 
observation. From an early period in Ae instance before ns, 
appearances resembling those above alluded to might be dis- 
tinguished. As the progress of ubsrnration advanced, the 
flaSfes became gradually more distinct, exhibiting the greatest 
intensity of light, immediately preceding and subsequent to the 
ecliptic conjunction. From this to within 12' or 15' of the 
egress, when they ceased entirely, a similar gradation, but 
inverted, was observed, Acse luminous streams appearing more 
and more faint, as the termination of Ac eclipse approached. 
This is merely to be considered as a general statement, imply- 
ing that coruscations of comparatively the strongest brilliancy 
were most frequent about Ae time of greatest immeision ; but, 
as has already been observed*, no regularity in the individual 
alternations could be perceived These radiations were not con- 
fined to any particular part of Ae lunar circumference ; Aey 
were, however, atteris partbus, more rarely visible on that 
Aviskm of Ae lower or western limb, where Ae largest portion 
of Ae sun's disc remained, at Ae time, unobscured. Their 
splendour was often considerable, more especially when viewed 
near Ae cusps ; but in no situation so bright as not to have 
easily escaped Ae notice of an observer whose researches wire 
directed to oAer objects. Sometimes Aey appeared to shoot 


* Jatmul of Jirt mii Sthtitf, No. 2t, page 88. 
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not unfrequently to dart in Tarioua diiiefitWMHU<>*d ^ diffarjfnt 
diaUinc^ towards the oentre of tbs vpqn’j^ difff; .i, ^ 

Some time had elapsed befoteiangr wdiowtimis Ptg0penl 
law owU be discovered to ngidate these efiasts, , , 4 KM at 
length invariably observed, that wherever, the ineqMljties of 
the lunar oiroumferenoe were most oonspicnoos, ^Mhes .of light 
i^peared to proceed most frequently from that quarter. Also, 
that the greater the space in the darkened hemiepheip, over 
which they seemed to travmse, the more distinct they shewed, 
and the nearer did their colour approximate, from a very dilute 
purplish tint, to a red or dusky light. 

These two facts seem to afford an easy solution of the 
phenomena in question. From the former it sufficiently tq>- 
peors that the primary cause is to be sought for in the in- 
equalities of the moon’s periphery. Tlie solar rays, then, which 
were intercepted by the circumference falling upon the declining 
sides of the lunar mountains, would be variously reflected, not 
merely from the angular direction of the incident rays, but also 
as regards the position of the reflecting surfaces in relation to 
the whole mass, — when reflected from tlie side directly exposed 
to the sun, coruscations of thin light would appear to radiate 
from behind the moon — as the reflecting point was situate 
nearei the anterioi burface, they would tend with proportional 
inclinations, towards the interior of the disc. Ihe second fact 
IS rather a necessary consequence, than a cause of these effects. 
If these luminous streams or flashes proceeded from the re- 
flection of the sun’s light, U is obvious that tlic direction of tbe 
reflected rays would materially influence their brightness. 
When the path of the reflected rays traversed any considerable 
portion of tbe moon's dark surface^ they would produce a flash, 
necessarily more brilliant than in a direction nearer the circum- 
ference, botli from the greater contrast of the surrounding 
shade, and as being more remote from the spleodow of the 
sun’s unobsonred segment. The greater the darkness, there- 
fore, the more distinct they .would appear; mid hence they 
differed in this respect, according to the different phases ia 
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lAidi they wen ohKrved. Hence» aleo, elihoogh by careful 
'OfceervnienB they night probably have been diacOTcred in 
nearly all the pbasea, aa in the preaent inatance ; yet, in the 
l^nater number of eclipaea, they have been obaerved during the 
nentinuance of gnateat immeraion only. From aimilar cauaea, 
«|)peavanoeB reaembling the abore have been moat conapicuoua 
in total eclipaea, and might then, from a caaual view, have 
been eaaily miataken for flaabea of lightning. Aa an additional 
proof, it may be worthy of remark that after attentively watch- 
ing their progreaa, by taking into the field of the teleacope that 
part of the diac only where their appearance might be antici- 
pated, theao radiations were always found to come from the 
periphery, never from the interior of the moon's orb. 

According to the quantity of the reflected rays, and their 
being occasionally, from position, longer exposed to the \iew 
of the observer ; those broader and more permanent streams of 
light, which appear to have been visible in almost all eclipses 
of tills nature, would be produced. One of these, ubieh oc- 
curred nearly at the moment of conjunction, on the moon’s 
western limb, as illustrative of the situation of the lunar 
mountains, has already been described. 

In reference to the present inquiry, it may be fiirtlier re- 
marked, that no haziness, or melting of the light into the sur- 
rounding shade, could be observed ; on the contrary, the line 
of demarcation was harshly traced, and the confines perfectly 
distinct, which would hardly have been the case, had the illu- 
minated surface been surrounded by a medium capable of re- 
firacting the solar light. Tlic reflected light, certainly, was less 
vivid at a distance, firom the circumference ; but tliis evidently 
arose from its being divided into unequal streams by a ridge of 
mountains. The outline of this ridge, as also that of the peri- 
phery, were likewise very distinctly marked, without the slightest 
appearance of an external and more faint illumination, such as 
would have been produced by any attenuated luminous matter 
surrounding them. (See Fig. 4, Plate III, of last Number.) 

Another class of phenomena, from which considerable diver- 
sity of opinion has originated, is that of detached manses, or 
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spots of light, of Tarioas extent and brilliancy, oometunba 
daring former eclipses, obsenred within Ae moon’s disc. The 
appearances in question, however, seem so little different from 
those now discussed, that Aey may be eensidered under the 
same head, a deviation from the order of time whidi it wu 
proposed to follow, being the only ueonvenience attending this 
arrangement. 

At %h. 51' 24", in the present ecKpse, one of these lutainous 
spots was observed. Its position was considerably vrithin the 
margin of the limb, and distant from the eastern cusp, about 
} of that portion of the moon’s circumference then visible on 
the solar disc. It remained perfectly distinct for nearly 
minutes, exhibiting with little variation in sire, one uniform 
appearance of a large irregular macula of reddish light, and 
when brightest, equal in splendour to a star of the 4th or fith 
magnitude. Tlir outline on the upper and lower sides, was 
well defined with deep angular curvatures, especially in the 
former. From the point of apparent intersection of the two peri> 
pberies, in the moon’s eastern limb, a stream of paler light could 
be traced in a direction nearly parallel to the circumference, till 
it joined this spot From its opposite side, a similar stream, but 
of still fainter colour, extended almost in aline with the point of 
contact in the western limb, to about one fourth the distance 
between them. (See Fig. 5. Plate III.) 

Appearances bimilar to the above, not unfrequently occur, 
in the accounts of preceding eclipses. Thus, M’Laurin, in 
describing the one of 1737, states, that “before the annulus was 
complete, a remarkable point or speck of pale light appeared 
near the middle of the part of the moon’s circumference that 
was not yet come upon the disc of the sun : and a gleam of light, 
more faint than that point, seemed to extend from it to each horn.” 
He adds, ” I did not mark the precise time, when I first per- 
ceived it, but am satisfied it could hardly be less than | of a 
minute before the annular appearance began*”. In that of 1748, 
in like manner there was seen by Short, “ about the middle of 


r Phil. tViiM, vot, K, |t. IDI. 
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dke' ecfij^, a ’leiMaUbly' lai^ ipot af IlgftA^ 4i bb hMgdv 
ik&'W a coMidartble brigfttndM, about T' or 8' otAai dn 
liiab ^ ibe moon.** It ratber dagular, that the Bail of 
ttortOn) who tras makibg ofbMrvathma widt a reflaetoi^ ia the 
a^>aitm8&t’ iilimMiBte'ly* at^ioiaiiig, cooM not peioniro thio 
djtpeairaiiee. toat fhb Kgfat^ eontbuea Mr. Short, "aercral 
timea: whether thiawaa owing to shutting my eyes in order tore- 
fieve them, I cannot tell; ^en 1 firat observed it, I called to my 
Lord Morton, bot ho could not petoeive it*.” Many other 
instances might be adduced similar to those now quotedf. On 
former occasions, these appearances seem to have been almost 
invariably observed about the middle of the eclipse; that, in the 
present case occurred towards the commencement of the last 
quarter: the only circumstance, however, materially different, 
is, diat in several, the streams of foiut light were not seen, or at 
least are not mentioned. 

To explun these phenomena, various hypotheses have been 
framed^. Among the proofs of an atmosphere, the supposed 
existence of lunar volcanos, as almost decisive of the question, 
naturally holds a prominent place. The preceding appearances 
accordingly are made to favour that opinion, and these isolated 
Fparks of light, have been attributed to volcanic effects. The 
evanescent nature of these appearances, their apparent great 
extent, their having been hitherto visible, at certain phases only, 
the lines of fainter light proeeediii:; from them, are circum- 
stances seemingly incompatible with such an origin. The 
solutions opposed to this opinion are, however, not less liable 
toolgection. Since the appearances in question, have been 
successively ascribed, to perforations in the body of the moon, 
to igneous vapours in the atmosphere floating across the field of 
insion, and to reflections of the solar rays from the surfoee of 
the earth, which impinging on the summits of the lunar moun- 

^ PkiL TVoms, vol. xIt, p, S 98 - 

f jnu. TVam. vsl. xxxviii, p. sst. val. xli, p, 94, Ac. Mm, 4 $ fJk&L 
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hot ia Ae auppoaitioa laaat wncytioiMihla, yot » ebvioualy fu 
ftom «MH)unting for all the efficta. Beaidea, were Aia Ae real 
oauact Aeligbt would be more aiuaerBally,dldoa^^^ ia aeeo b 
the new moon, when the whob anenligfatened,part of Ae orb ia 
faintly rllnminated by raya reflected b Ae aama maimer aa ia 
here suppoaed. 

To apply Ae facte already diacuaaed, to Aa explanation oi 
Ae preaent phenomenon, let it be obaerved that Aje lunar 
mountaba are probably arranged b chains of great extent*. 
That one instance has been adduced in which reflections of the 
sun’s rays were separated into difierent streams by ridges appa- 
rently in this situation ; and Aat, durbg Ae whole eclipse, the 
luminous appearances previously mentioned, were most con- 
spicuous near the cusps, simply because in Aat position Ae 
inequalities of the periphery were most advantageously placed 
for intercepting, and reflecting Ae solar rays, in directions 
traversing the moon’s disc. One of Ae larger and more per- 
manent streams of refleetive light, Aen, passing behind one of 
Aese mountainous ridges, in a line inclining to parallelism 
with the moon’s horizontal diameter, would either be altogeAer 
invisible, or but faintly seen, accoiding to Ac degree of its 
elevation. If the ridge were continuous Aroughout its whole 
extent, no new effect would follow; but if a discontinuity of 
any cunsiikTable length occurred, the illumination becoming 
then mure diflused, would present the appearance of an irregu- 
lar lucid spot, varying in extent, form and btilliancy, accordbg 
to Ae difierent modifying causes. The probable cause has 
been poinU'd out why tliese streams generally appear to pro- 
ceed from one of the cusps; suikbg on the elevations at the 
oAer extremity of Ac opening, Ae rays would again be re- 
flected, from a well known law in optics, in a direction tending 
to Ac opposite cusp, b proportion as the point was nearer Ae 
centre of Ae intervening circumference. Exactly the same 
effects would follow, i£ instead of bebg diffused through an 


« JoiinMlsfiiir<i«iflSiiiniew,M».ei,p.3e’U. 
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intarraj^oD^ ,U be anpppfed tbet tbq %b^ nAe^ted (rpnr# 
mo^ etemted portion of tt)e. ridge.. Tte .fcnaac eeppoeitiew 
better «plainy> thpae iemtaoeea, w idiich, like. tke,pBceeiit| the 
ilkiniiied epot JLlee iq the lower lin||bit the letter.ie nMneepylir 
cable to endi, ,ae> like ^hat neationed by M^Lewin, bare it 
intbe upper margin, kit bbTiousalBo,that when the dfarectton 
of the rel9ected raya waa ao depressed as not to i 4 >pear above 
the sammits of the ridge, a solitary ^leck of light, such as 
seen by Short, would alone be observed. 

In the preceding investigation of one class of phenomena 
from which the agency of a lunar atmosphere is inferred, no 
other princiides of discussion, except those derived from actual 
observation, have been admitted; the inequalities uf the moon’s 
surface, and reflection of the solar rays. That the effects de- 
scribed, arc at least intimately connected with these causes, still 
further appears from the &ct, that in those eclipses in which the 
former have not been clearly perceived, tliese luminous streams, 
flashes, and spots have not been observed. Thus, Wcidier states, 
that on one occasion, although very distinctly marked, the out- 
line of the moon’s disc appeared without any elevations or 
depressions, such as he had formerly seen, and even attempted 
to measure; as also unaccompanied by any of those in- 
dications of an atmosphere which he bad previously noticed. 
“ Cmterum lunse discus, sub sole, peripheriam accurate termi- 
nalam, absque ulla ineqwlitale nec non fiiciem iiigorriraam 
ostendit Nullum quoqnc atmosphcncc orbi lunar insidentis 
vettigium potuit deprehendi*”. On tlic whole, therefore, it 
may be concluded, that from the appearances now described, 
no proofs of a lunar atmosphere can be deduced. 


* PhS. Trmt. vol. sli. p. 04, Weidler appears to have paid grrat atteutHm 
to the observadon of solar eclipses, with a view to ektablish the faypoa 
thesis of a lunar atmosphere. He bu pnblislied details of several, of con- 
siderable niagnitnde, in which he asnibes varions streanu of light, 4*. to 
atmoephenc effects, and aUs, that he not only saw them, hut “tuaitm 
uidit" On all these orcasions the mountaiiu were vwy censpieiKniSf the 
depth of one vsllay is estimatsd nt sioofa diameter. 




301 


which fiavifc^b^il fon^ider&d a? most 
diiactly i&dfcatittg the presence of this atmofipliere, are to be 
reckoned those Inmmous circles or halos, which, at the time of 
romplele imuersion, in total and annular eclipses have been 
observed concentric with, and immediately surroun£ng the 
moon's circumference. No appearance of this nature could be 
observed on the present occasion ; about V indeed after the 
conjunction, as determined by previous calculation, the dark 
and hitherto stronf;i:iy defined outline of the periphery seemed 
less distinct, but without the slightest appearance of any ex- 
traneous matter. 

From the original observations, it appears, that these lumi- 
nous rings seemed to break out from behind the moon, varying 
in breadth fiom a digit of a diameter. They were brightest 
near the body of the moon, and of a pale, or, as it is expressed, 

pearly”* light, giadiially diminishing in splendour as the dis- 
tance increased, and apparently terminated by the extreme 
rarity ol tlie matter of which they were composed*.’” 

In ordei to account for these appearances, three different 
theories have been pioposed. The hypothesis of Cassini, in 
which It was assumed that they proceed from the effects not of 
a lunar, but of a solar, atmosphere, appears never to have been 
generally adopted. The pi iticiples of the other two arc thus 
briefly stated by I*e Monnier “ Ou bien la lime est envi- 
roiinee d’line atmosphere tres dcliee, et dont la matiere est fort 


^ Pktl. Tians. Mem. dei F 4ra<l di$ Scientct Mem. de Btrlin, (Euler J. 
Mem. de V Inihtul. (iMlundeJ. Tlic re is a remarkable coincidence in the 
e^tunate^ of the breadth of these clmilar areas. Flanistcad, Hafipy, 
C4s«mi, stating it as ui the text, and others even greater. M. de 
Iboi ing's measni ement it » not now easy exactly to ascertain. ** Un filet de 
lumini^ sembloil masquer le disc de la inne, et qui s' etendoit a une dis- 
tance de coinesegal a pen presa Vospare compiis entre trois fils de micro-^ 
metre.” (Mem. de T Atad. dee Sbicncet, im. 1748, p. 56 ) lUe colonr of 
these rings does not appear to have been invariably a pale white, but in 
some mstanoes extremely brilliant; thus Cassini mentions, that at 2nridi, 
‘‘ Le sollei fet convert pendant quatre imnutes, ct Ic bord de lalune parois- 
snit rominc im aiiiicaii it oi. Mem. de F AettS^dec , m. 1706, p. 517. 
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rat«]ii«ai«e qui wfieot an men# la# nqroM du mWI qw.rwieBt 
la, biM, aoaflwDt una refraction d'autrant plua grand qu!UB 
8*iqq>r«cbent a «e oorpa, at par conaequent, s’indinent y«u 
Taan du cone d'ombra an lieu de parvenir cn ligne dioite du 
aoleil jniqu’inotre «eilV* 

Itia not intended to enter into any discuaiion of the varioua 
detaila connected vitb this part of the subject, as being foreign 
to the present design; no opportunity having occurred of com- 
paring former opinions with the results of actual observation. 
It may be necessary, however, briefly to shew, how far tlic 
conclusions legitimately derived from the two principal theories 
are decisive of the general question. In unr respect their prin- 
ciples are identical ; both assuming that these luminous rings 
arise from the rays of liglit being inclined towards tlie axis of 
the conical shadow; they differ only as to the primary cause in 
which this defection originates. In the one it is maintained, 
that the moon being surrounded by an alinos])hcre of the same 
nature as ours, its effects in refracting the solar rays must also 
be similar, and that these illumined circular areas seen rouud 
the margin, to the extent of >t> some instances f\„ of the 
moon's diameter, are thus produced. Now, as Uiu refractive 
properties of homogenous media depend on their densities; 
and, since, from the diminution of gravity, tlie density of the 
earth's atmosphere is to that of the muon’s nearly as 40S ; 139 f, 
their refraction must be in the same proportion. The mean 
elevation, also, at which tlic atmosphere of llic former is capable 
of reflecting the twilight, is about of a diameter of the latter, 

I h «r. diur. 

therefore, as 408 : 1 39 ; : ^ the altitude of lunar refrac- 

tion on the highest estimate, which, however, is not equal to one- 
tenth of the extent of the appearances in question. But as 

* Mem. dtVAcad. det Sciences, an. 1765. See also Mem. de Berlin, 
1748, p. 103. Whore Euler adopts the theoiy of a lunar atamspbere, 
and Mem. pour senir a VUui. del Astrtm. 1733, p. S4S— .^0, &c. iu irhich 
De rilesepports the bypothesis of in6ection. 

t Newl* Prhutp. Mathem. From anerratiim in page 34 of laat Number, 
ffvntp at tlie surface of the noon is Hahl to be diarinished ^ one- tbM" 
instead of (o one-third” ** nearly.” 
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cloadi and taponn afle w/vw tanaA' abo?* the higheat moun* 
tains on the eaTth« none of which exceed of the moon’s 
diameter, it is to be conchided that the gwwser part of oar at- 
mosphere, capable of prodncing any seasiUs refraction of die 
rays of light, does not extend beyond that eleration. Ckmse- 

dia. dii* 

qucntly, as 408 : 139 : ; '^hich, on the same prin- 

ciple of analogy as is recognised in the theory itself, gives a 
very near approximation to the tme extent of lunar atmo- 
spheric refraction ; a quantity, nevertheless so small as not to 
subtend an angle cf 1", and which does not exceed one mile in 
perpendicular elevation, whereas the circles of what is termed 
refracted li(>ht, appear to have extended at least 160 miles 
beyond the moon's surface. 

Ihe second theory is found on a property of matter, by 
which it deflects, or attisicts towards the perpendicular, the rays 
of li{;ht which pass very near its surface. From experiment, 
however, the quantity of light thus deflected is so inconsider- 
able as tu be apparently inadequate to the production of the 
cfTects in question. If the observations of Maraldi are to be 
considered as accurate, the body of the moon must be regarded 
as even altotrether destitute of this property of terrestrial 
matter. But we arc not left to doubtful speculation on this 
subject. Since it lias been determined that the aberration of 
the rays produced by the attraction of the moon’s surface does 
not exceed 3.5", a quantity which certainly appears insufficient 
10 account for the phenomena above described*. Such are the 
limits prescribed, both by analogy and experiment, to the opera- 
tion of thoBO causes, which are assumed as pcrspectively pro- 
ducing the effects in question. That they cannot far exceed 
these limits also ap})ears, for if the inflection of the solar rays, 
whether efiected by atmospheric refraction, or by the attraction 


* M. du Sejonr trouva qu’il falloit faire 1' inflexion (de myoni qne 
lasent les bords de la hue) d'eawron M. Mechain, et M. LexeHe ont 
troav6 le reialtatw— La Lmdt AHhh tom tl. p. 44S Stjimf. 

TrtttU des Movwm.f Sic. 
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of the moon’s body, exceeded 7*, the apex of the shadow would 
O;)! ndthin the mean distance of the node, and consequently a 
solar ecUpse could never happen. The nature of these lumi* 
neita rings, therefore, seems altogether inexplicable ; at least, 
the tbeoiiss which have hitherto been proposed mt that subject, 
leave the question of a lunar atmosphere undecided. 

The evolution of greater light and heat from particular por- 
tions of the unobscured part of the sun's disc, is one of the most 
interesting phenomena connected with die subject of eclipses, 
and at the same time appears one of the most inexplicable. 
Dr. Halley is the first, and indeed the only observer, who dis- 
tinctly noted the circumstance, and seems to hare remarked it, 
about the time of greatest obscuration only. On the ]ircsciit 
occasion, however, from the obscuration of .'it or ti digits, to 
the same phase in the egress, it was frequently experienced 
that more light and beat were transmitted from the western than 
from the eastern divisions of the sun’s disc. This cifect was 
very sensibly felt on the eye and face, when the telescope was 
pointed in immediate succession, to the respective portions of 
the unobscured segment, taking care to move it across the 
moon’s dark surface, or below the suu’s lower limb ; and to 
admit into the field, only a small part of the enlightened disc 
near each cusp. Dr. Halley’s statement is somewhat diflereut. 

When the first part of the sun remained on his east side, it 
grew very faint, and was easily supportable to the naked eye 
even Uirough the telescope, for above a minute of time before 
the total darkness; whereas, on tlic contrary, the eye could not 
enduro the splendour of tlic emerging beams through the teles- 
cope bven for a moment. He ascribes this to two causes, " the 
dilatation of the pupil during the daikncss, which before 
had been contracted by looking on the sun,” and the eastern 
parts of the lunar atmosphere being replete with vapours raised 
from a surface exposed daring thirty days to the rays of 
the sun, and from the opposite cause the western parts would 
be ,pure and transparent. Neither of Uiese seems a satis- 
factory explanation ; the fact indeed scarce admits of one, but 
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if a conjecture may be hazarded, the cause is, perhaps, to be 
looked for in some property of the sun itself*. 

At the termination of the eclipse, although a small trian- 
gular portion of the moon*s periphery could be seen, when 
every other part had passed off the solar disc, not the least 
appearance of refraction, or any indication of an atmosphere 
could be perceived. For some moments after egreSs, the moon 
totally disappeared, but the observation was anxiously con- 
tinued, in hopes of realizing M^Dc Isle’s suggestion. About 
V from the sun's margin, the finely attenuated film of pale 
light was descried, which gradually increasing, at leng^ ap- 
peared to extend along nearly J of the moon's circumference, 
exhibiting at the same time considerable breadth, much greater, 
indeed, than could have been supposed considering its extreme 
proximity to the sun. I'he colour of the illuminated surface 
was similar to, but more faint than, that of the moon, when 
sometimes seen during the day. The light towards the extreme 
})oiiits seemed to disappear by degrees ; at the centre it shewed 
more acutely defined, the circular outline, nearest the sun, 
was pel fcctly distinct ; the appearance, however, was so tran- 
sient, that a general description only can be given. 

The straight line joining the extremities of the enlightened 
segment, would have been nearly at right angles to the path of 
the centre ; and the illumination evidently was such as would 
arise from the cficcts of the solar rays falling on a spherical 
body, unconncctoil with any atmospheric medium. (Plate III. 
Fig. 6) 

At the time of greatest obscuration, the diminution of light, 
although considerable, was by no means so great as had been 
anticipated. A mild agreeable lustre was diffused over the 
nearer objects, and it was only in the deep blue tones of the 
back ground that one could recognise 

—A faint erroneous ray, 

Glanced from tho imperfect surfaces of things. 

Fling half an imago on the straining eye. 

* M. Li' Tilimiiicr seems to have misunderstood this description of Dr. 
Halley's, and to have taken for indications ol atmosphere, what the latter 
has ascribed to the effects of the lunar mountains.— See JIfetn. de l\4eitd. 
dt K K'iniees^ 1 1 1 , P- *■>* • 
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To tke Eniteft iSnfJ&tfiud of Sdtnee and the Arts. 


Sir, 

Ths following calculations, on the extent to which the 
dWisibility of matter may be carried in the particular instance 
whid> I have endeavoured to illustrate, have never, to my 
knowledge, been yet offered to the public ; and as they may be 
the means of inducing others, more adequate thereto, to take 
up the subject, I have ventured to request their insertion in 
your Journal, should you deem them admissible : entreating 
the candour of your readers in the perusal of the present crude 
statement, 

T remain, Sir, 

Your obedient servant, 

S . 


June 14, 1821. 


It has been calculated by Mr. Boyle, I belieic, that fifty 
square inches of leaf gold weigh only one grain ; and that an 
inch in length may be divided into two hundred parts, each 
visible to the naked eye. Consequently, each square inch will 
contain forty thousand such parts : fur 200 x 200 = 40.00U, 
and this multiplied by the fifty square inches, will make two 
million visible pieces, into which a single grain of gold may be 
divided ; this, however, does not come near the ideas of an 
eminent professor, who has recently asserted, that gold, in the 
gilding of silver wire, may be reduced to the thinness of a 
twenty*millionth part of an inch ; and, as he illustrates it, will 
bear only the same relation to an inch, as the thickness of a 
sheet of paper would to a mile in length. If this be the fact, 
and we allow only 200 visible parts in the inch, it follows that 
each 200th part, as above, may be further divided into 100,000 
other parts, so that a single grain of gold may be capable of 
being divided into one hundred thousand times two millions, or 
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200,000,000,000, which, though approaching to almost infinite 
divisibility (at least, according to oiir lifaited ideas,) yet we 
most all feci to be mathemically true ; and even these instances 
appear to fall far short of the extent to which tho operations of 
nature carry the actual divisibility of matter, as exhibited more 
particularly in the minute particles of odoriferous bodies, con- 
stantly filling surrounding spaces to a considerable distance, 
without any perceptible diminution ; and perhaps still more so, 
in the wonderful formation of the animal kingdom, as more 
peculiarly displayed in the minute (in many instances, invisible,) 
insect tribe, each of which possessing attributes of the larger 
animals, as muscles, circulation of the blood, must very 
far surpass any ideas which the human mind can form on the 
subject ; and yet it is possible, that even these may be still 
further surpassed by the di\isibility of the particles of light. 
Let us take *he well-known cficct of a lighted candle, which 
may be seen at the distance of two miles, and probably fiirther ; 
in tliis instance, light is diffused almost instantaneously, and 
that without any sc nsihlc diminution of weight, throughout a 
circle, whose diameter is four miles ; or rather, supposing the 
light placed upon a plane, it will extend or diffuse light 
throughout a hemisphere of that dimension, whose centre is 
the fiame of the candle. During the process of combustion, 
the light, accoid'ng to Ruhters Theory, proceeds from tlie 
combustible body; however diis may be, it should appear 
evident that, in the production of light (from a candle, for 
instance,) a certain quantity of matter, either combined or 
uncombined, is diffused through a given space in a given time. 
Let it be allowed, that a candle, weighing four ounces, will 
burn, or diffuse light, for six hours ; and that, during that 
period, it fills unceasingly a hemisphere, whose radius is two 
miles, or 126,720 inches, containing by computation, if I am 
correct, 4,26 1,820, 184,605, 49 square inches. Now each 
square inch was found capable of being divided into 40,000 
visible parts ; consequently, the hemisphere contains 170,472, 
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807,384,219,648,000 parts visible to the naked eye, and which 
MB WBceMingly Uhuninated hy the diffnshm t>f Hght fMm B 
Beitein porttowof matter (combined or nncombined), weighing 
Smr eoBCM, for the space of six hoars. Now say, four ounces 
is 1,930 grains, which, ibr six hours, will give about gr^n 
per moment: tlds grain of matter 'is thus found to be iustan- 
taaeonsly divided into 170,472,807,384,219,648,000 visible 
parts; and consequently .,in?l% grain into twelve times 
that amount which ir b,bS8,tjl0,635,776,000, or up* 

wud4 ot two thousand railbonb of millions of millions. Now 
a grain of gold was found divisible into two millions of such 
parte, it therefore follows, that the divisibility of gold to light, 
contained m the inflammable matter, supposing the foregoing to 
be a correct statement, is as 1 to 1,022,836,844,305,317 1<>], or 
as one to above one thousand millions of millions ; and even 
this may be comparatively trifling, to the probable diflusion of 
the solar light. 

Our limited powers of comprehension are very inadc(|uatc to 
form just conceptions of infinity, and the preceding view of the 
divisibility of matter, may pcihaps tend, in some degree, to 
elucidate a subject which, to the generality of those who are 
not in the habit of studying the power of numbers, would appear 
possibly as incredible as the immensity of space exhibited in 
the starry heavens, as laid down in astronomiral calculations ; 
for when we say, that the distance of certain heavenly bodies is 
millions of millions of miles ; or, that a single grain of matter 
may be divided into millions of millions of visible parts, a 
smile of scepticism would with some be the ouly result of an 
endeavour to enforce the truth thereof. May it not serve 
to familiarize the subject to the inquiring mind, to observe, 
that we may suppose it sufiiciently easy to comprehend that the 
space of the tenth part of an inch may. be divided into twenty 
parts, which is two hundred to the inch, ^low this, and we 
readily prove that each square inch contains forty thousand, 
and the solid inch, eight millions such parts ; yet to assert, that 
a solid inch of matter may be divided into only eight millions. 
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woiild appear to die mete svperfiaial elnarrer, a» beyond 
credvUty, though it is capable of aotwl.gdtl. practical proof, 
and even, as in the case of gUt ulver wiie^ito aneHtent ini* 
densely beyond. Why, therefore, doubt the deducUoaa made 
upon principles that cannot err, merely becansu they aie 
beyoud our present ideas of possibility? As veil might wo.deiiy 
the cxibteuce of tlic Cwj.itnr hiteAii«.L> his works trauseend our 
limited powers of i-tiui j; (' il * • ly we not, from tliis 

deduce a povterful argui.\< ut •[> <'tvoui of iliu uu im o> o vo'ded 
luligion : foi if each indiridua) to doubt of every tiling th<ii 
exceeds his own peculiar ideas of probability, at what point 
shall iucredulily bud a banici? 'Ihat immensity and divisi* 
bility (and who shtJl say wheio they may find a limit appioaeli 
the coiifiiics of luiiiiily, must appear evident to vvuiy one who 
has seiiousl) coutomplated the results; and if tlic preceding 
ni:i}, 111 any naj, tdul to illustrate ilu subject, oi induce 
utlicib to lend thtir aid thoicto, the end of tlic present attempt 
will bi Jieouiplislied, 


Akt. XI. Oil a .Ncir Pifiomelei . liy 3. F. Damell, 
Ksi]. F.R.S. and M.R.l. 

I Wiih A Plate J 

Ti would be needless to preface much upon the utility of au 
instrumeiil to measure the higher degrees of heat, as nothing in 
seiinoo has been more eageily desired, and nothing, it is ge- 
nerally allowed, would tend luori. to the perfection of many of 
the arts. The diffieulties which oppose themselves in practice 
to any contrivance for this purpose, are best appreciated horn 
the knowledge of the fact, that but one attempt has ever been 
made, with aiij degree of success, to solve so interesting a 
problem. Tlie late Mr. Wedgwood invented an instrumonf 
with this view,’ funndid on tbe pnneiple ihsi 1 1 iv eoniracts m 
Voi \1. \ 
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its dimensions in proportion to the intonsity of the heat to 
which it is exposed. His experiments and results are alone 
referred to in books of science upon this subject, but the py- 
ronieter itself has long fallen into disuse, partly from the 
difficulty of obtaining clay-pieces of an uniform composition, 
but chiefly ftotti the discovery that a long continuance of a 
lower degree of heat produces the same efiect of contraction as 
the shorter contiuuance of a higher deg^e. 

Being struck with the importance of the subject, I hare 
lately bestowed much of my time, and made many fruitless 
endeavours to attain this desirable object. At length, however, 
I flatter myself that I have been fortunate enough to combine 
an instrument extremely simple in its construction, very ma- 
nageable in its use, not liable to injury, when injured easily re- 
paired, and which will extend the scale of the thermometer, 
at least to the fusing point of cast iron. Its sensibility also is 
very great, considered with regard to the extensive range which 
it is destined to measure. A change of about seven degrees of 
Fahrenheit’s scale is distinctly indicated by it, while, on the 
other hand, every degree of Wedga’ 0 (»d’s pyrometer was calcu- 
lated to be equivalent to ISO** of the &anic theriuomcter. 

The results which I have obtained with this instrument difier, 
unfortunately, very widely from those of Mr. Wedgwood, but 
I shall, as I proceed, state my reasons for btlle^ing that mine 
arc the more accurate of the two. 1 shall not chumerate the 
diflerent stops by which 1 proceeded, but shall at once describe 
the pyrometer in the most perfect state which my hitherto 
limited experience of its use enables me to suggest. 

Plate VI., fig. I, represents the instrument drawn to the 
scale at the side of the plate. Fig. 2 represents a part of the 
same of half the real dimensions. 'I'he tube abc a made of 
black-lead earthen ware, and the shoulder in its centre is* 
moulded in its construction. Tlic extremity a is close, and the 
extremity c open ; d is a ferule of brass into which the end of 
the black-lead tube is accurately fitted, and to which the scale 
efyh is attached. In the inside of the tube abc lying upon 
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it, and extending to A is a bar of platinum 10.2 indies long, 
and 0.14 of an indi in diameter. It U immovably fixed at a 
by a nut aud screw of the same metal on the outside, and a pin 
or shoulder on the inside. It is likewise confined to its place 
at & by a small perforated plate of platinum through which it 
passes. From its end b, proceeds a fine platinum vire of 
about ijy of an inch diameter, and coming out of the tube at 
d passes two or three times round the axis of the wheel t, fixed 
on the back of the scale efg h, aud represented at fig. 2. It 
is theu bent back and attached to the extremity of a slight 
spring m n, which is stretched on the outside of the brass 
ferule, and fixed by a pin at n. The wire is tlius kept extended 
by the action of the spring. Thu axis of the wheel t is 0.062 
of an inch in diameter, and the wheel itself is toothed and plays 
into the teeth of another smaller wheel k. This smaller wheel 
is 1 the diameter of the larger, and carries on its circumference 
the number of teeth. To its axis, which passes through the 
centre of the scale ef g h, is attached the index 1. Now the 
theory of this cuinbination is, that any alteration of the relative 
lengths of the metal wires aud earthen tube will cause the wheel 
I to move from tlic action of die spring m n, which motion will 
lie iiiultiplied three times by the wheel k, and measured by the 
index L The scale is divided into 36(P. Instead of passing 
the fine platinum wiiu round the axis of the wheel it has been 
found better in practice to attach a short silken thread to its 
exticmity, aud pass that round and fix it to die spring. The 
dimensions, which 1 have stated above, may, of course, be 
varied to suit difierent purposes. Nothing depends upon their 
nice adjustment, or upon iutricate calculaUou. Tlie value of 
die degrees, it will be seen in the sequel, is determined for 
each instrument by two fixed points in a manner perfeedy 
analogous to the graduadon of a thermometer. 

If the extremity of the instrument a 6 be now gendy heated 
the index will be seen to move forward widi a gradual aud 
very equal motion, and by careful cooling, will return as 
gradually from the point from which it started. 'I'he accession 

Y2 
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of heat canoes the metal bar and wire to expand more than the 
earthen tabe; the eonseqneoce is, (hat tlie action of the ^>riug 
always heqiing the wire tight draws the nhcel round. In 
cooling the metal again contracts, and restores the spring to ita 
former degree of teasion. 

If instead of heating the instroment gradually, it be plunged 
at once into a brisk fire up to die shoulder b, the index will 
at first move back some 10° or 20°: it will then become sta- 
tionary for a short interval and afterwards mo^c rapidly forward. 
The reason of this is that the sudden application of a high heat 
causes the tube to expand before its eifoct is felt by die in- 
cluded bar, die consequence is that the bar be-coines relatively 
shorter, and die eflect of contraction is jiroduccd upon the 
wheels ; but direedy that the influence of die heat reaches the 
metal,itrapid]y overtakes the counter expansion of the tube, and 
the index immediately moves forward to die point which it would 
have attained if it had been gradually heated. The reierse of 
this takes place if it be suddenly taken from a high temperature 
into the cold air. This is one beautiful tcstiiiiouy of the de- 
licacy and accuracy of the instrument. It is well known that 
an analogous effect is produced upon a thennometi'r under 
similar circumstances ; if its bulb be placed suddenly in die 
flune of a candle, or it be otherwise suddenly heated, the 
mercury will appeal to fall in the tube, that is to suy, the ex- 
pansion of the glass momentarily exceeds that of the metal. 

After having ascertained Uiat the effect of the combination was 
such as I had andcipated, and that die index moved forward 
regularly in propordon to the heat applied, and returned in 
cooling to the point from which it set out, my next object was 
to ascertain, if this eflect were perfectly equable, and to obtain 
the value of the degrees, if possible, in degrees of the ther- 
mometer. 

For this purpose 1 procured a castpiron case, one foot in 
length, two inches wide, and two inches and a half deep, in 
•which was a pai titiou one inch from the end. In the centre 
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of tills end( and in the partition, were round hoUb which 
just admitted the stem of the pyrometer; The ustrument 
WES passed throug'h these hofes ap So the shoulder, 
the small division of the case was then tightly stufied with 
tow and lute, and the larger division was filled with menmry. 
The whole length of die platinum bar was thus immersed in 
that metal, llic apparatus so arranged, with the needle 
pointing to 0°, and the temperature of the air being about 60**, 
was placed over two Argand lamps, or a small furnace, and 
gradually heated. The index of the pyrometer moved slowly and 
steadily forward from 0,andwhenithad reached 86** the mercury 
boiled rapidly. It was kept in a state of ebullition for half an 
hour, and the index irmaiuud stationary at that point. The 
strong concussions, indeed, of the boiling metal caused the 
needle to vibrato, but its motion was confined between the 
degrees of 83 and 85. Now, if we assume the boiling point of 
mercury, under the pressure of tlie atmosphere, to be 656** of 
Falirenhcit’s scale, as wc are justified in doing from the best 
authorities, and deduct 56** for the temperature of the air when 
Uie pyrometer stood at 0**. Wc have 85** degrees of the py- 
rometer equivalent to 600** of the tlicrmomcter, making each 
degree of the former equal to about 7.0 of the latter. 

Having in this mauner calculated the value of the degrees, I 
proceeded to ascertain the equability of the expansion through- 
out the Uiermometric scale. The same apparatus was made 
use of with the addition of a thermometer plunged into the 
mercury. The heat was applied very carefully and gradually, 
and the progress of the two mstruments was compared at every 
50** of the thermometer, botli in heating and cooling. The re- 
sults of the experiment arc contained .in the following table. 
The first column contains intervals of 50** of Fahrenheit’s ther- 
mometer ; the second shews what Uie corresponding degrees 
of the pyrometer ought to have been, by calculation from 
the former experiment: the third exhibits the actual ascent 
of the index while heating ; and tlic fourth its^descent when 
cooling. 
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PYROMETER. 

' 

tIOIl. 

KH|imininl. 

Amchu I Ikacrnt. 

o 

o 

O 


60 

7.2 

7.2 

8.0 

lOO 

14.4 

14.0 

15.5 

160 

21.6 

22.6 

23.0 

200 

28.8 

30.5 

30.0 

250 

36.0 

38.6 

36.6 

300 

43.2 

46.5 

43.5 

360 

60.4 

51.6 

60.5 

400 

57.6 

68.6 

.67.6 

460 

64.8 

66.9 

6.6.0 

m 

72.0 

73.6 

72..6 

550 

7.0.2 

77.0 

79.7 

680 

83.ti 

84. j 

1 _ 

600 

86.4 

— - 1 


666 

93.6 

no 

Mirian boils 


Tlic exact point of (iOO*^ it was impossible to compiiru with 
any safety to a close thermometer. Tlic point of 680° aj^rced 
very well in the ascent, but too rai)id cooling prevented me 
from catching it on the return. 

Wlten the difficulty of comparing the fine divisions of two 
instruments so situated, and both in progressive motion, is con- 
sidered, this will no doubt be regarded ns a very close agree- 
ment, and quite sufficient to establish the fact of the equability 
of expansion of both the tube and the metal bar, Tlic experi- 
ment has been often repeated with a perfect accordance of result. 
On one occasion, the lamps employed to heat the mercurial 
bath had been placed accidentally nearer to one extremity than 
the other: not having attended to this circiimstanco, I was 
surprised not to find the usual accordance between the pyro- 
meter and the thermometer ; bat, upon considering the matter, 
1 placed a thermometer at each end of the bath, and found that 
there was a diflercncc of 30° between the two, and the pyro- 
‘meter indicated as nearly as possible the mean. I was not pre- 
viously acquainted widi the (lossibilily of such a diflercncc 
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('xisling ill a batli of this fluid, however unequally heated ; but, 
upon inquiry since, t find that Hie rfettiaTk hiys been often made. 
The result has afforded another very; satisfi^ctory testimony of 
the delicacy of the pyrometer, and proves ^at it will very ar- 
curatcly indicate the mean of the temperature to which the bar 
is i'xposed. It is for the purpose of ensuring the application of 
heal always to the same point exactly, that the shoulder is made 
oil the tube denoting the depth to wliich ih^ instrument should 
invaiiably be immersed. 

J sliall now proceed to enumerate some pn cautions wliich 
aie iiecessaiy to be taken in the construction and use of the 
p^ioinctci, especially when intended for the observation of very 
hit'll leinperatiires, such as that of the fusion of iron. I have 
sell ( ted tb( black-lead caillicn ware, after scviial trials of other 
luaicii.'tls, on account of the equability of its expansion, its 
infusibility at high ti inpcratures, and llie perfect manner in 
winch it sustains sudden tiausitions from heat to cold. I have 
not only icpeatcdly taken the tubes at once from a white heat 
into a eold atmosphere, but have plunged them when red hot into 
cold water without thcii sustaining any injury whatever. The 
heat at which this ware is eoninionly baked is not very liigli, and 
I consider It iiecessarv tocusuic accuracy, that the tube should 
have been exposed for some time to a temperature at least equal 
to the highest which it is intended to measure with the pyro- 
meter. For this purpose those which 1 have made use of were 
placed in an iron-founder’s furnace. After this operation they 
assumed exteriorly a brown a{)pearance, but were as soft and as 
(‘asily cut as before. hen it is required to expose the pyro- 
meter to a naked fire, it is proper to furnish it with an exterior 
tube of the same*, or some other waie which is easily fitted to 
the shoulder by grinding ; otherwise the fuel is apt to act as a 
flux upon the tube, which, becoming vitrified, will ciack with 
sudden transitions of temperature. This precaution is not so 
necessary when a muffle is used, but is perhaps always ad- 
visable at very liigli heats. 

When it is proposed to keep the pyrometer for a long time 
in a veiy strong tire, a piece of cloth may be wrapped ruuud the 
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fenile sqA UHpcr part of the tubCp and Iu3pt *iOMt witli 
waiter to guard agaioat tpo gffat an accumulaftina of beat in 
that part. 1 havot wt, however, m}se]r had oci'aaion.to make 
Aiao pf tliU exp(2di^u^ althengli J have kept the iiwUument for 
Iisdr an hour at fit the tenipcraiurc of fused iron. Bie 
blackrlepdifo |fO very bad a conductor of bcut, that its traiis- 
ittUsicm is very elow from one end to the other. 

Tlie value of the degrees of each instrument must be tiikcn 
for itself, and this is very easily done by means of the apparatus 
before described. Ihe boiling of mercury furnihlics an ad- 
mirable fixed point for this purpose. The number of dc^grees 
equivalent to 656^ of Fahrenheit should be marked upon the 
scale. 

The motion of the index, iis befoie stated, is \eiy ^ladnal, 
and it stops directly the intensity of the fire ceases to ineiease. 
The diHferenoe of a greater or less di.iught of air in a furnace is 
instantly denoted by it. lii the furnace a Inch 1 ha\e been in 
the habit of employing, the opining of a small dnoi iiist.intly 
increased the ad\aijcc of the needle, and tiu closing it us sud- 
denly checked it. VViien pro]ierly niauaged in cooling, the 
needle never failed to rctuiu within Uo or three degrees of the 
commencement of the scale ; but to eiiaurc this cflect, it is 
necessary that the instrument should be cooled very gradually 
in the furnace to which it lias been applied, or that it should bo 
removed suddenly and at once into the cold air. If it be with- 
drawn gradually, the partial cooling is apt to produce a slight 
alteration in the form of the tube, the elTeet of unequal con- 
traction. From this cause 1 have seen the index not return 
within twenty or thirty degrees of the point from whence it 
set out. This small deviation in the foim of the tube when 
it oecurs is not of any serious praetical consecpiencc as the 
index may always be set at the beginning of an cxjjeriment, to 
the commencement of the scale, or to the temperature of the 
air, without in any way affecting the accuracy of the subsequent 
observations. 

I shall conclude by reroiding the results of some ex|ierimetits 
which 1 have tried upon the fusing point of some of the metals. 
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4 do not tiffbr them m positive imd'acclintic! ddterminatioos of 
thd dHTerrot degrees, bat only as teairef s^ntiiiliations than 
any that have yet been fainlshed ftOilt adtUfal ohiefvation. The 
only method which 1 have yet hod it Ifil 'my potrd^'to ddoptfor 
this purpose, I do not consider to be snsctjjptible'of tSttolute ac- 
curacy. The arrangement made, con^^^Of a midBe til blac&- 
icad placed in an excellent dranghft-famace. This muffle ires 
furnished with a door throagh a round hole in which' the Stem 
of the pyromutcr was passed up to the shoulder. Another hole 
in the top of the door which could be stopped at pleasure, ad- 
niiltL‘d a fidl \icw of' the interior. The metal to be tried was 
placed in a small black-Icad leceptacle of the same thickness 
as th * pyroiiietci tul)o, m the middle of the muffle. Now it is 
ciidi'iit that the pyioiiictcr so situated would indicate the mean 
liiMt of the Avliolc of the muffle, which heat might and did vary 
111 diAciont paits. Of two pieces of silver, of the some size, 
I laeid within an inch of each other, one fused some time before 
th(‘uthei. Every pn caution wus taken to place the metal to 
lie tried as nedi as possibh* to that part jvhere the moan heat 
piobiibly existed, but still the method is not susceptible of cx- 
tieinc precision. Means might be contrived tp surround the in- 
stnimeiit with tlie iiicttil ni a state of fusion much in tlic same 
itianncr as it is surrounded with mercury foi the purpose of 
graduation, but this would require particular opportunities 
which it is to be hoped that those will avcul themselves of who 
have them in their power. The experiments were repeated 
more than once with a very close agreement of results, but tiie 
fusing point of silver is most to be relied on, as having been 
furnished by tlirec diflerent trials, all of (hem agreeing to a 
degree. * 

Pjinni. TIicnn. 

Boiling point of metcury ... 92 s: 644 

Fusing point of tin 63 s: 441 

Ditto bismuth ... 66 s3 462 

Ditto lead .... 87 s= 609 

Ditto zinc .... 94 s 648 
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These fo«r last points were all determiiied l)y placing the 
miiffle otwr two Argand lamps. 

P>foin. Thiinii. 

Fusing point of brass .... 2ti7 = 1869 

Ditto pure silver 319 = 2233 

Ditto copper 364 = 2648 

Ditto gold 370 = 2.390 

Ditto cast iron 497 = 3479 

A red brat just visible in the day- 
light is about 140 = 980 

llie heat of a common parlour firu 163 = 1141 

The difference between most of these resnlm, and tliose nl 
Mr. Wedgwood is indeed enormous. Tils determination of 


the same points is as follows 

r\ioiii. Tliniii. 

Mercury boils —.'1. 600 

Red heat fully visible _ in the 

dark —1. := 947 

Ditto in the day-light . . 0. = 1077 

Brass melts 4-21 = 3807 

Copper 27 =: 4587 

Fine silver 28 4717 

Fine gold 32 = .3237 

Cast iron 130 =17977 


When the nature of the two pyrometers is ronsidered, and the 
principles upon which they arc founded, there will not exist, I 
trust, much doubt, as to the degree of conAdence to which eaeh 
is entitled. It must be recollected, that the rcpial expansion of 
platinum, with equal increments of heat, is one of the be st 
established facts of natural philosophy, while the equal con- 
traction of clay, is an assumption which has been disputed, if 
not disproved. The instrument which I have proposed, has 
the further advantage nf confirming the indications of its as- 
cent when heating, by its gradual return to its original state 
when cooling, an advants^ which is totally uncompensated 
in that of Mr. Wedgwood. Tliere. is yet, unotlier argument. 
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drawn from a very difierent method of reaaoniiig:, which I 
think will convince those who am et all oonversaat with the 
effects of heat upon metals, and the management of a furnace. 
Mr. Wedgwood fixes the heat of an enamelling furnace, at 
1857^*, and the fiising point of fine silver at very considerably 
more than double, viz., 4717°. Now, any body almost knows, 
how very soon silver melts after it has attained a bright red 
heat, and every practical chemist has observed it to his cost, 
when working with silver crucibles. Neither the consumption 
of fuel, nor the increase ot the air-draught, necessary to 
produce tliis effect, can warrant us in supposing that the fusing 
point of silver is 4.J times higher than a red heat, fully visible 
in day-light. Neither on the same grounds, is it possible to 
admit that a full red-heat being 1077°, and the welding heat of 
iron 12,777°, that the fusing point of cast iron can be more 
than /)00()° higher. The welding of iron must surely be con- 
sidered as incipient fusion. 

Much, however, very much remains to be done in this wide 
field of research ; and when it is considered, what important 
results have arisen from the accurate estimation of the degrees 
of heat, comprehended within the scale of that invaluable instru- 
ment, the thermometer, it is surely su£Bcient to inspire ardour 
ill oiir inquiries, into the almost boundless range of which that 
instrument measures comparatively so small a part. Happy 
indeed shall 1 be, if it shall be found that I have been fortunate 
enough to suggest the means of advancing one step in a pur- 
suit, which promises so much benefit to science and the arts. 

I shall now terminate this paper by the record of two facts, 
which although not in immediate connexion with the previous 
inquiry, have arisen collaterally from it, and I believe are new 
and worthy of attention. The first is, that mercury amalgar 
mates readily with platinum at about its boiling temperature. 
The combination is very intimate, and it requires a strong red 
heat to volatilize the mercury from it ; the platinum is then 
left in a honcy-combed or dissected state. 

The second is, that a piece of cast iron strongly heated, and 
afterwards slowly cooled in a muffle, became covered with 
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sniliU'but vetj distinct octobedral and tetrahedval teystals^ of 
black oxide of iMn. . llm specimen which 1 have preserved, 4i 
very pfeSty, and the iaeets of the crystals very perfect and 
brilliant 

The pyrometers are made and sold by Mr. Newiuaii, Lisle- 
Street, to whose ready comprehension and execution of xny 
ideas, I am much indebted. 


Art. XII. Repli/ iosome Jurt/ier Ob^croaiioMh awl Eipe~ 
ritnciUs^ relative to the Eighth Pair of ]\crvcsj by Dr. 
HastingSi Physician to the Worcester Injlrmary. By 
& D- Sroughton, Mem. li(fy. Col. ojSnr.y Surgeon to 
tihs St^ George's and St. Janws's Dispensary^ and in II. 
M*s2dliegt. of lift Guards; ina /o/Z/cKditor. 
'Dear Sta, 

In the Observations and Cxpoiiinmts which yon did mo 
the favour to publish in .lanuary hi^t, I (ndtavouiod to •wold 
the mazes of speculation and arp^uinent, ancl to eontino the 
attention of my readers to simple diduetions from facts. 
Wishing to avoid every thing likely to piomotc' discussion, my 
anticipations of setting the question at rest were rendered 
more confident from the knowledge, that my experiments tended 
to confirm the opinions of the best physiologists of the day, 
and probably of a large majority of the profession. Some 
observations upon my paper, having appeared in your joixinal 
for April last, by a Dr. Hastings of Worcester, containing gross 
misrepresentations of my statements, I am somewhat reluctantly 
compelled to appeal from so very unfair an attack. 

When an Author appears purposely striving to misrepresent, 
some suspicion as to the motive which influences him will 
naturally arise; and, the impartial reader may probably enter- 
tain somn doubts respecting the candour of an opponent, when 
informed that he is the pupil, assistant, and zealous advocate 
of the doctrines of the master, at whose “ (iufnalui foo^ lie 
has received his education. In fact, Pr, Hastmgs is the 
** grand ^caterer and dry nurso” ot Dr. Wilson Philip’s expcii- 
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ments,*aud«iierv6u8-^Ivanic theory •* And accordingly while 
the great man is employed in grapipling with the grown 
serpent*/* it naturally foils to the discipls's ebarge to deal 
with the insolent worm/* who presumes to turn upon his 
Master’s doctrine. 

Tlie authorities which I quoted were merely intended to 
exhibit a genera] view of what is known, relative to the influ- 
ence of the pur vagum in the animal economy, and whether it 
made for, or against me, was a matter of indifference, as I had 
no object to serve, but that of submitting truth to the test Of 
experiment, upon a point which seems never till of late, to have 
been particularly inquired into, though often noticed collaterally. 
Tliat the result of my observations is not at variance with those 
(| noted, (as Dr. Hastings asserts it to be,) no unbikssed reader 
can fail to perceive, from the very apparent circumstances of 
the vanefff of accounts given of theeflectsof dividing the eighth 
pair of Nerves, and the express opinion of Le Gallois, that, 
though the most obviously urgent symptom is often the affec- 
tion of the stoniacli, yet he found the disturbance of its func- 
tions extremely variable in degree in different species of animals, 
and at different ages, and even in the same species of animals* 
Di* Hastings endeavours to shew that Le Gallois does not 
favour the idea of the disturbance of the stomach arising from 
that of the lung^. But, it will be found on reference, that he 
particularly asserts it to be his opinion, that the affection of the 
stomach is a secondary effect, not constant, and variable in 
degree, (excepting efforts to vomit, which always occur from the 
first shock of the operation,) and that that of the thoracic viscera 
is constant, and by its influence on the circulation reduces the 
functions of life to a state which finally renders tlicm incajiable 
of continuance. So much for my being “ contradicted by all 
former and cotemporary experience,” and, that no fact is 
better made out, than that tlie gastric secretions immediately 
cease on dividing the par vagum in the neck universally.” 

Among our cotemporaries, I am accused of omitting the 


See the cuntrover^y betneeu Di- t^jlson Philipi and Dr. Alivnu. 
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experimenU of o Dr.' Clarke Abel, another “ Daniel come (o 
judgment” But, tboogb be may posaibly be what the irtaufo- 
ritiiM qf hu Mamet would unquestionably make him, it was 
■uffident for my purpose that 1 stated Dr. Wilson Philip did 
not stand alone and unsupported in his argument 

Dr. Hastings takes it upon himself to put the ignorant on 
their guard against being misled by my application of the 
term digestioa ; and ezplaius to them what it really means. 
Possibly the reader, like the lady in the farce, may say, “ Here 
are two very civil gentlemen trying to make tliemselves under- 
stood, but the interpreter is the most difficult to comprehend 
of the two.” 

Then we have a playful quibble about mucus and chyme, in 
which my meaning is ingeniously perverted. 1 used the word 
mucus instead of chyme, because I wished to state simply the 
fact as it appeared to me, leaving it open to others to judge 
from their own experience of the truth of my suggestions'*. 
Had Dr. Hastings followed this general rule, by which 1 
govern myself, in detailing his experiments, it would hare been 
more fair, mstead of adc^ting the self duitrnn style, and thus 
giving us no means of judging fur ourselves. In place of say- 
ing such and such were the results of certain experiments, it 
seems to me more candid to note the exact appearances, leaving 
it open to others to form their own opinions as to the indica- 
tions of such appearances. For, it is the great misfortune of 
almost every art and science, that their professors are too apt 
to imagine theories without the experience of facts, which they 
afterwards warp to support their own views, rather than in 
aiding the cause of truth ; and which is pretty much the same 
as erecting a structure before foe foundation is secured. 

But I)have yet a graver charge to bring forward ; no less than 
a palpable misrepresentation, absolutely unwarranted by any ties 
or ddits of gratitude, that may be due between Dr. Wilson 


* Dr. Wilson Philip says, this semi-fluid is the mucus of the stomach, 
and not chyme. I believe it to be the iMidt of eombinsfloa of gHtric 
fluid with the parsley, and not leoreled oii|li)slly in the Axn dcoerihed. 
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Philip and his tyro. The reader is informed that in the whole, 
or the greater part of my experiments no alteration in the food 
was observable, but in its different degrees of brownness. 
Whereas, the case really stands thus: not wishing to fotigue 
my readers with a repetition of the same detail of appearances 
after every experiment separately and in succession, I contented 
myself, having once named the appearances after death, with 
stating tliat no deviation in them was observed, in the succeeding 
experiments, from those noticed aHtecedcutly, excepting the brown 
tint of the parsley ; thereby obviously meaning to imply, that 
simUar ap^tcnrauces shewed themselves in the succeeding expert- 
meuts to those of the preceding. How then can Dr. Hastings 
venture to state, as a man of veracity, that in a large majority 
of my esperimeuts, nothing appeared in the food and the 
stomach when examined, buttlie brownish colour of the former, 
and dienec argue that the food was unaltered ? How can he 
suppose that 1 should be incautious enough to bring forward 
such evidences in proof of the continuance of digestion, if it 
were as he represents it ^ I regret that I am compelled to 
lengthen tliese remarks, but I must in justice to my own repu- 
tation, and to the cause I have espoused, contradict the follow- 
ing assertions : — 

First, that 1 did not compare animals fasted and fed, but 
not operated upon, with those similarly prepared and operated 
on. My answer is, that 1 did so and have mentioned it. 
Secondly, that I did not observe after death whether the eighth 
pair of nerves in the dug, were divided. 1 again answer that I 
did so, and have mentioned it in this, and every other ease. 
As to the objection that this dog may have vomited up his 
milk at night, since it does not appear that I watched him all 
night ; 1 certainly did not feel it necessary that 1 should keep 
watch, but I took care to place him under such cireamstances, 
as would have render^ it impossible for me not to have per- 
ceived it, if he had rejected any more milk after the last he 
took. Moreover how else came the whey to be found in the 
stomach, and the curd disappeared, but from tlie decomposition 
of the milk by the gastric fluid, and digestion of the curd? 
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Thirdly, that the nerves may have re-united.. I again answer 
to this, that I found the divided ends of the nerves uniformly 
separate and apart from each other. Nor can I credit the 
possibility of so quick a re-union. From experiments per- 
formed by Mr, Sewel at the Veterinary Collcgej I believe it to 
be impossible, and also that the rc-unioii is slow and imperte<'t 
in its sensibility. 

Fourthly, tliat the three horses cited, make against nit: 
most fatally. To this last charge I answer that the first 
died in an hour, so that no inspection was made of the 
stomach. 

The objection to the second horse, which lived Jifty hours, 
and was quite well twenty-four of them^ is, that the food wa«< 
not weighed before eaten, and after death. It is true, it was 
not, because, even Mr. Field's stable-boy could perceive, with- 
out the aid of scales, that the quantity of hay found in tite 
stomach was so much less than that eaten, that (as a liorM* 
can’t vomit,) it was evident much had hvvn digisUd, especially 
as the colon was empty. As he was eating just before he died, 
this accounts for the small portion of hay iii the stoiuaeb. The 
third horse, was a single instance (of fifteen experiments,) of 
no digestion having gone on, after division of the nerves; thus 
shewing the analogy between the experience of former, and 
cotemporary writers on the subject, and myself, as to the 
variability of the effects^ always excepting the advocates of the 
doctrine which ascribes digestion entirely to the agency of the 
nerves of the eightli pair. 

In the present general eagerness for information and novelty, 
some of other habits and callings take an interest in specuhi- 
tive inquiries ; and among such, many may be seduced into a 
belief of the most visionary theories. It is right, tlicreforc, 
that these should be put upon their guard, aud assuredly just 
and natural that I should not allow the force of niy experi- 
ments and remarks to hazard the danger attendant upon mis- 
representations and idle ({uibblcs, for the correction of which, 
this letter is solely written. Having discharged this duty, 1 
beg leave to decline all further controver'-y, which mighi 
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otherwise become as interminable, as it is to all appearance; 
useless to the cause of science. 

I remain, dear Sir, youfjs, jv. 

S. D. Broughton. 

Great Marlborouqh-St,, 

AprU 1821 . 

-Since the above letter has lain at the Publishers, I 
have been gratified by a personal acquaintance with Dr. Wilson 
Philip; who, with a degree of zeal unrivalled, and candour 
worthy of imitation in others^ has been occupied of late in 
retracing the ground formerly trodden; for the purpose of 
settling the doubts cast upon his alleged results, to the satis- 
faction (if possible) of all parties. How far this desirable end 
is attained, the following notice will shew. 

Aftci the usual fasting, and subsequent feeding with parsley, 
the ughih pair of nerves were divided in the necks of three 
rabbits. One was submitted to the galvanic influence, after 
the usual manner of Dr. Philip, and the other two were left 
to themselves. After a few hours the two latter were succes- 
sively killed, and in both digestion was perfect. The galvanised 
rabbit was then destroyed, and in the stomach of this animal 
the parsley had undergone very Utllc nltcration. T may add, 
with respect to the respiration of the latter rabbit, that, 
though there was a differcDce more or less observable at times 
in its breathing, yet, that it did not continue throughout the 
experiment to breathe freely and naturally. Whatever differ- 
ence was observable was in favour of the galvanic injlvcnccj 
which was occasionally interrupted for a time. 

Dr. Wilson Philip acknowledged (in the most candid manner,) 
the results of these experiments, so contrary to his alleged 
coustanl experience, and felt himself called upon to persevere 
in his endeavours, to ascertain the cause of such a striking 
difference between these and Dr. Hastings* results. Several 
rabbits were subsequently operated upon, in the usual manner, 
witli one exception, and Uiat, it appears, a most important one. 
The nerves being divided, pains were taken to keep their 
extremities asunder, so as entirely to prevent aiiv contact 

\0T. \l. Z 
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•tetitefcft tfwoi; It plM aimiyi Bdopttd (nyi Do. Fyiip,1[ by fin 
Hittingk, iflio nuide' «K Dr. y/ikoa Fhil^'« cxpcriaeKli itt 
bin. Id all the tibbits to tianed, aod some, m which a piece 
of the nerve was cut out, including two rabbits sent by Dr. 
Hastings from Worcester after being killed, it was much to my 
surprise, titat diough in all there was more or less digested 
yeieley to be found, yet in mom had digestion gone on so com- 
pletely, as in my own experiments, and m the two first rabbits 
mentioned above. 

Hie difference indeed was very striking, so much so as to 
afford strong grounds for supposing that Dr. Wilson Philip was 
correct in believing that in the different modes of dividing the 
nerves was to be found the cause of the different results ; and 
there is to be attributed a {lower in the nerves, to carry on the 
' influence of the brain, after they are divided simply, without 
any obstruction to their subsequently coming into contact. 

At the suggestion of Mr. Andrew Knight, who has taken 
much interest in these experiments, and afforded us the advan- 
tages of bis ingenious and philosophic mind. Dr. Wilson 
Philip once again resorted to his usual experiment with gal- 
vanism, having two other rabbits simply operated upon (after 
the manner of Dr. Hastings,) as a comparative experimenL 

The galvanised rabbit liad remained singularly quiet the 
whole time, breathing freely, and with no more apparent 
distreas than the twitches usudly produced by the galvanic 
influence, which in this case waa uninterruptedly kept up. The 
other rabbits laboured strongly in their breatliing. They were 
all three killed at the same period, and their stomachs succes- 
sively opened. In the two non-galvaniscd rabbits, digestion 
had scarcely made any progress, but in that galvanised, it was 
perfect, in the manner, to all appearance, avowed by Dr. Wilson 
Philip and his supporters. However we may differ in opinion, 
as to the real state of the food in the non-gal vanised rabbits, 
as to Dr, Wilson Philip's theory, or, as to the cause of the 
formation of chyme and chyle being found under the influence 
of a galvanic buttery, Dr. Wilson Philip cannot be denied the 
asentof correctness in hie assertions, ■(hitherjlo gjnqst^uiiiver- 
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iilijr diflviitlle^irel^tirje lo tbe lUspW fffciof €erUuii power 
•f golviaiem prodeciiig digestion# after, •dividivf Ibe dgMi 
ptif of nerveiy under circitmBtaiioei m wMeli it ia limpeded 
without; the ffalvanisn. 

It ifl also the merit of Dr. Wilson PhSip^^Imt he he$ dis- 
covered caese for believing that nerves can bonray d^«tnflu* 
enee of tho brain, after being simply divided, and no taeanB 
used to obstruct their extremities coming into contaot 
It is proper to state that the President and several members 
of the Iloyal Society, and of the Colleges of Physicians and 
Surgeons, among whom were Mr. Brodie and myself, inspected 
the progress of these experiments, which were carried on under 
the cemstant superintendence of Dr. Wilson Philip, 

I beg leave to take this opportunity of apologising to M. 
Majendic*, who has honoured me by the publication of the 
greater part of my experiments in his Jmirnal of Phynoloffy, 
for stating that he had not performed similar experiments him- 
self. The error arose from my not, at the time 1 wrote, having 
seen the second volume of his Phfsiologio^ 

It is a great gratification to me to find, that a physiologist 
of such high reputation as M. Majendie should concur with 
roe on the subject of my experiments; and that his similar 
results, from dividing the nerves below their distributioii to 
the lungs, favour tiie idea of the state of the respiration after 
dividing the nerves above being the probable cause of the 
interruptions to perfect digestion. 

Cheat Marlborovgh^Btreety June 1821. 


Art. XIII. A Letter tq Mr. Samuel PARKEb, occasiofied 
hi^ Observations on the Oil Question/* Bj, 
HjcuABi) Puixt.irSp FJl^S.E. Sfc.* 

SlB, ’ 

It h not my intentioD to notice every statement eontiuaed 
in your Additional Oboervations on the Oil QueotioH t I shall 

* Sm Vimhml t/ Scimcti'LUfntiue, and the Arh, No* XXl and XXI. 

Z 3 
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select Certain passages to show the chatacter of the means ttf 
which you have resorted, for the purpose of obtaining what 
you term triumphant success,** and then- leave you to enjoy it. 

For the sake of reference I shall call your first paper the 
Observations, and the second the Repltf; between the styles 
of whijiy^ there is an amusing difference. In the Observations 
you nearly confine yourself to the statement, or misrepresenta- 
tion or suppression of evidence ; but in your Reply yon take a 
more elevated flight, and quote Horace and Pcrsiiis and 
Virgil, with a facility truly surprising to those who know yon. 

You must of course be right about sweti aclrls and silnit 
explosions: the first expression is correct because yon bor- 
rowed it ; the second is absurd, l)ccau<(' it was used by an 
opponent. Explosion with a term wliicli you employ 

and defend, does not necessaiily imply, you say, that there 
may be noiseless explosions; and yem inform us in the Reply that 
an explosion is a hissing or an inferior kind of iK>isc whilst 
in the Chemical Catechism, yon describe an explosion as having 
nearly killed Pilatre de Rosier, although it took place only in 
his mouth; and in your laboratory an explosion or inferior 
hissing noise shattered several twelve-gallon glass receivers 
into ten thousand pieces. So much for your ridiculous contra- 
dictions ; I shall presently notice your serious ones. 

Speaking of the Associates (meaning those who roi>Iicd to 
your Observations*) you say, (/fep/y, p. 92, note) “ they have 
made two calculations as to the quantity of oil which their vessel 
would hold, viz >9 one at p. 44, and the other at p. r>\ of their 
book. And though they arc calculations which any school- 
boy could have made, they arc both erroneous.” 


* See Remarkt on i coinmunication pubiished hi No. XX. of the Jowmal 
nf Science, aiid the Arte, entitled ^ Observations on tlie Chemical Part of 
the Evidence, given upon tlic late trial of Uie action brought by Mcssi's. 
Severn, King and Co., against tlic TiDpcrUI IiiMirancc Company. By 
Samncl Parkes, F.T>\, M.G.S., t^c' By Richard Phillips, P.R.S.E. 

Philip Taylor, J.G. Cliildrco, F.R s., John Martincau, Jun% John 
Bostock. M.D., F.R.S., Sfc., and John Tajlor, M.O.8. 
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• I deny this, and assert that they are both conect Mr. 
Children, after mentioning the sir-e of the vessel, viz., 3 feet 
long, inches wide and 15 inches deep^ says “ this measure- 
ment reduced to cubic inches gives the capacity of the vessel 
equal to 81 00” (Remarks, p. 44.) Dr. Bostock having also quoted 
the dimensions of the vessel as above given, says, ** which 
will give a capacity of 8,100 cubic inches". (Remarks, p. 51.) 
Now unless you are prepared to deny that 15x15=225x36 
=8100, both Uicse ** calculations as to tlie quantity of oil the 
vessel would hold” are correct. 

It is indeed true, that in one part of Dr. Bostock’s statement, 

() is enoiieously piinted instead of .'j ; but the result is Ubt 
alTcetcd by it, for he has correctly calculated both the capacity 
of the boiler, and the degree of expansion which the oil under- 
goes by heating. Mr. Children has certainly committed an 
error in allowing for tlic expanbiou of the oil, but why hare you 
not pointed it out ^ Because to have made llic correction 
would have convicted you of greater enor ; and therefore yon 
applied your gvncial rule for unpleasant and inconvenient 
evidence, and supiiresscd it. In adding two numbers together. 
Ml. Children intending to admit even more expansion than you 
state oil to undiTgo, allowed the unoccupied space of the boiler 
to be only 0/0 instead of 1170 cubic indies. 

I next uotu c the following passage from p. 05 of your Reply, 
“ But when 1 exaiiiiiic the volume which has been put forth, 
and perceive that the writers have not adduced one new experi- 
ment, nor have taken the least pains , ^c. $’c." Now in your 
Observations (p. 329, note) you say that you arc cominced that 
“ 110 inflammable gas is produced until a portion of the oil 
becomes actually decomposed, and charcoal formed;” and 
again, speaking of some gas which you obtained from oil, 
heated from 590° to 620°, you say, ** I have no donbt but the 
gas, in both mstances, was carbonic acid gas ; for when cooled, 
and mixed with atmospheric air, it would not inflame on the 
application of a match.” Once more, in p. 344 of your Observa- 
Hons, you say, with respect to “ inflammable gas,” I have 
since the trial, proved by unequivocal experiments, that it cannot 
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be obtained but at a temperature much beyond what our tbeN 
mometers will measure.” Such were your opinions, previously 
to tike printing of our Reniarh^ and let .us examine what they 
contain on the subject. Mr. Philip Taylor, one of the Associates, 
states, volume which has been put forth,” p. 30,) dint having 
put a pint of whale oil into a retort, and heated it by a gas light 
to 6'20^, he procured an inflammable emanation ; and he adds, 
** after agitating some of this gas with water, I tried its inflam- 
mability, and found it very similar to oil-gas. I then received 
a fresh portion into an air jar, graduated in cubic inches ; fifty 
inches were thus collected, and after standing mure than three 
weeks, in my experiment room, the absorption and condensation 
only amount to six cubic inches, and the gas continues to 
exhibit the appearauce of oil-ga<. There was no formation of 
charcoal in the retort during the production of the gas.” 

Now observe the dilemma to which you have reduced your- 
self : either you knew or you did not know that inflammable 
gas could be procured in the manner described by Mr. Taylor. 
If you did not know it then you must have perceived that the 
Associates have adduced one new experiment ; and seeing its 
importance and its direct bearing on the question, you must 
have purposely suppressed it. But if, on the other hand, you 
did know that inflammable gas might be produced from oil 
without charcoal being formed; that it was not carLonic 
acid that was cvoKcd at 020^ ; and if also you knew that 
inflammable gas might be obtained at a temjxTature not be- 
yond what our tlierinomeleis ivill measure, then the triumph 
of which you boast is such as your friends niiiRt deplore, and the 
associates wouhl have spared you. 

The next passage which I shall notice occurs iu page 98. 
Here, in consequence of having been charged with garbling and 
suppressing evidence, you say ** can any candid and ingenuous 
person suppose that I should, without being publicly called 
upon, have undci taken to give a correct account of the chemical 
evidence that was adduced on this most important trial, and 
then have entered upon the task with a determination to conceal 
some parts, to garble and curtail others, and to misrepresent 
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pervert what had been adduced by the defendants' witnessesy 
for the purpose of making a false impression on the public, j-c. V* 
You must be tried by facts and not by professions ; and 1 for 
one having charged you with concealing, garbling, curtailing 
and perverting evidence, repeat and will substantiate the charges. 

1 wish to know whether the public call to which you al- 
lude is a mere gratuitous assumption on your part, or rests 
upon satisfactory evidence : my inquiries have hitherto been 
unsuccessful, and I am curious to learn when, by whom, or 
through what channel, this demand was made upon your talents 
and experience. 

With respect to your concealing evidence, several instances 
were exhibited m the Associates' Remarks ; and to one of the 
most palpable yon have not offered even the shadow of a reply ; 
I mean, the charge which I brought against you, of entirely omit- 
ting the evidence of Mr. Daiiiell and Mr. Martineau ; because 
it went to prove that there is no danger in boiling sugar in the 
common mode, and admitting and enforcing Mr. Robinson's 
evidence because he thought the boiling dangerous, although 
he confessed he iic\er knew it set fire to a sugar-house : this I 
think amounts to concealment. Again, I call your attention to 
what you have stated in the Ohserratwns^ p. 351, respecting the 
Juryman's opinion of the oil used in one of our experiments. 
You were a party *o the conversation respecting it, and yet you 
take advantage of a mistake in the printing of the trial, to 
insert the word i/of, totally altering what the Juryman said; 
and not content with this, and effectually to misieprcscnt what 
lie did say, you have suppressed one half of it ; the Juryman 
is represented in the printed Tnal^ p. 212, as having said» 

I think wc need not trouble Mr. Taylor at all, wc arc not 
satisfied about the oil being pure." You, eager to retain 
this error of the print, and perceiving that the first part 
of the sentence was at variance with the second, omitted 
the words I think we need not trouble Mr. Taylor at all,** 
and you stated the matter merely thus, “ After which one of 
the Jurymen said, We are not satisfied about the oil being pure.’* 
This is I think, an example of your method of curtailing and 
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perverting, and for this you have ofi*ered neither defence nor 
ttpology. 

As to garbling evidence, yonr treatment of Wilkinson proves 
this in the clearest manner : he states, and you admit, that 
the Associates employed a bailer 3 feet long 15 inches wide and 
IS deep ; and they detail an experiment made with this boiler. 
In which owing to the formation of a volatile oil, in a lixed one 
the oil spouted out with considerable force, to the height of seve* 
ral Tect. To invalidate this experiment, you have repeatedly 
stated that the boiler was nearly full, and that the violent cxpul^ 
sion of die oil, which the Associates attiibuted to the foiniation of 
vapour in a viscid fluid, was die etFect of common expansion 
occasioned by heat, on account of the vessel being nearly full 
and this you assert to havebem tlu case, knowing that Wil- 
kinson had stated that only 24 gallons wore put in, wliich wonid 
occupy but little more than two thirds of the boiler, and knowing 
that his evidence was corroborated by Du Bostock, Mr. Taj lor, 
Air. Faraday and myself. In your Reply, how do you atteiupl 
to escape from this charge of garbling Wilkinson's evidcMice ? 
Why, by telling us that he was ignorant of some oilier mattiTs, 
and by again garbling his evidence, to con\ict him of ha\ing 
stated an impossibility. With le&pcct to Wilkinson's ciidenee 
generally, I assert that all whuh he stated posftwely would 
have been confirmed by Mr. Martiiicau, had coniirinatiun been 
required ; but to shew that ho stated an impossibility, you say, 
in p. 100 of the Reply, that he “ had measured 33 gallons of 
fresh oil into an iron vessel, which, according to his own 
showing would not hold more than 35 gallons, and had con- 
trived to keep the oil within this vessel for fiiC or six days, 
though it was generally kept at a temperature of 400^; 
and every one who has made experiments on the expansion of 
oil, must know that 33 gallons of whale oil measured at the 
usual temperature of the atmosphere in the month of February, 
(say from 40® to 50®) would, when brought to the temperature 
of 400®'have measured thirty-nine gallons.*’ 

Now in order to convict Wilkinson of the impossibility thus 
described, you have purposely omitted the word ** about” used 
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1>y him ID his CTidencei and yoa'have supplied the omission by 
stating him to have said that he measured the oil ; — but his 
words are (Trial, p. 147) I put in about ‘3^ gallons of whale 
oil." It is evident cither that he spoke from memory, or without 
having measured the oil ; and yet you, for the purpose of blut> 
ing tltis man’s character, alter his evidence |^ven to the best 
of his belief, into positive evidence. 

Ill ]). 100 of the Reply, yon say, ** Haring mentioned the 
name of Mr. Faraday, it is but justice to that gentleman to 
state that he had the good sense and the virtue to resist all 
solicitations to become one of the party," viz., the Associates ; 
T llicrcforc addressed the following letter to Mr. Faraday, and 
received the annexed answer : 


Di*ar Faraday, 

J\lr. Park('*4, in liis Additional Observations on theOil Question/* 
hui extolled ^cuse atid birtiiefor having resisted all solici- 

tations to heroine one of the party” who replied to him, I will therefore 
thank you to inform me, whether, if such solicitations were resisted by 
> 011 , it arose from any alteration in your opinion as to the danger of licat- 
jiig h> lucaus of oil, the nature of the changes whieh it undergoes by heat, 
oi a-i to the ticcuraiy uf the cxperiiucuts made by yourself, or conjointly 
with uihers •' 

Yours, \cry sincerely, ' 

June 3d, ld21. R. Phillips. 


Royal Institution, June 5tb, 1831. 


Dear l*hjJlips, 

III answer to >oiir cjuestions 1 Lave to state, that 1 have not licen 
solicited to heronie one of the party; anil that 1 I'eiiieiuber only one 
ctecasion on which it was proposed to me to write in answer to Mr. Parkes’s 
observations. I have also to state, that ro> sole reason for not writing, 
was disapiirobation of controversy, and an opinion that it rarely cou- 
siuces of error or answers any good purpose; and finally, that my 
opinion, with regard to the nature of the process, and the changes that 
take place in the oil, during the heating of it, as well as of the accuracy 
of the experiments that have been made, and on which that opinion was 
founded, not only remains unchanged, but is strengthened by my sub- 
sequent experience. 

I am, dear Sir, 

Y our*, very truly, 


M. Faraday . 
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. la p. 1Q8 ff your •Mudiog to the Direoton of the 
plobe iMuranoe Cotapfuiy, you assert that “ they not only 
completely abandoned the idea of danger fiom the oil appai> 
ratus,*' but that they " actually directed tlic coaiisel to declare 
in court, that they were perfectly satisfied, tliat this apparatus 
lessened the danger.” 

What truth there is in this declaration, may be leaniod from 
the following extract^ from tlie short-hand writer's nott-b. 

Lord Chwf Jugttco Dallas.— Ibeie is one fact, which one 
way OiT another would dispose of this cause at once, and saie 
ns hours or. possibly days of iiiTestigation; that is, whether 
the oil process increased or decreased the danger of fire, or 
left it as it wag before.” 

Mr. StrjtasU rewfliAan.— “ We propose topiovc llul it de- 
creases it, my lord.” 

Mr. Serjeant BosanqHeL^lfot the dofendaiiU^ “ I shall cer- 
tainly submit that is not in the cause.” And after waids, — “It 
is admitted that the premises were destroyed by an accidental 
fire, and the defendants agree not to contend tliat it was by the 
oil process. We reserve our own opinion, but we do not con- 
tend it in this cause.” 

In p. 112 of your Reply t you describe an expeiimcnt, in 
which, after raising oil to (J00° you found it impossible to 
obtain any inflammable product — ^nay, at filU” the light was 
extinguished; this is very singular, considei iiig what you have 
stated in vaiious jiarts of your rcuiaiks. Tiius, in your 
ObservatioHs, (p. 34(>,) you asscit, in a tone which will have 
but few imitators, “ 1 know the cure with whrch I made my 
own experiments, and how the several experiments which 
were perforiiied by different means corroborated one another ; 
1 am therefore satisfied that the results which I obtained 
were the true results.” Now let us examine this agreement 
of which you boast; in p. 64 of the printed trial, you say 
thaA oil heated to 5S6° gave out inflammable gas, the flame 
was not permanent, “ but at 600** it continued to bum,” 
again, in the Reply, (p. 99, note,) you inform us that “ oil 
vapour is not inflammable at the end of a tube, unless the oil 
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be bbated to the tempehitttre of ebout 600^ of Tahrenbeit.^’ So 
thmt according to these careful corroborating eaKjMriinents, ** the 
true results'^ are that the vapour of oil at 600*^ is noi inSam* 
mable, and ts inflammable, and at 610^ extinguishes flaOne. AK 
though I am heartily tired. I cannot help adding one more 
example of your agi cement in opinioi^ with yourself. Al* 
luding to the forcible expulsion of the oil. described by the 
Associates, you sny {Observationst p. 342,) cannot conceive 
how the expansion of the vapour could throw out the oil ; for. 
if the vessel could not hold the vapour and the oil. the natural 
consequence would have been for the vapour to escape through 
the tube and not the oil/* In the Reply (p. 92) we are in- 
formed thcit tins vacuity [in the boiler] would be filled with 
vapour, in consequence of the large quantity of Water which 
is always funned in oil at a high temperature; and this being 
generdted faster than h could be carried off by the tube, 
would press with a force on the surface of the oil, that would 
be sufficient to produce all the effects which they have re- 
lated that is. to drive the oil out of the boiler. 

In concluding these remarks. I ask the public to consider 
what reliance can be ])lac*cd either upon your own experi- 
ments, or upon the representations which you have made 
respecting the experiments of others; what reliance. I ask 
with eonfidence, can be ]»Ia(*id upon a man. who, pretending 
to give an impartial account of the evidence offered daring an 
important trial, snppres'^es the evidence of two gentlemen out 
of three who spoke to one particular point, because two out of 
the three difleied fiom him in opinion; who took advantage of 
a misprint in the trial, to misrepresent the opinion of a jury- 
man. and even suppresses one half of what that juryman said; 
who states that two calculations of the capacity of a boiler, 
arc erroneous, which are clearly correct; who says that oil 
docs not give out inflammable vapour without depositing char- 
coal, and without being heated beyond what our thermo- 
meters will measure, and yet, when he is told of these facts, 
denies that any new experiment is stated; who suppresses 
lepeated evidence as to the quantity of oil which a boiler 
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icontfiunedy and in defiance of that evidence states it to lia\c 
been aeariy AiUrstho converts evidence given to the lies! 
of belief, into positive evidence, in order to make it contra- 
dictory ; ivho states Mr. Faraday to have resisted soliciiations 
wUch he never beard of ; who asserts that the Globe Insur- 
ance Company decided their opinion tliat the oil }>rocess 
lessened llie danger, when their counsel declared that they 
raserved their opinion on the subject; who tells us that oil 
vapour at 600^ is and is not itifldinmahle ; and lastly, mIio 
asserts that if a vessel contain oil and vapour, and the \apuuT 
be generated so fast that the vessel cannot coiiiain both, that 
the vapour would be cx^iellcd and not the oil, but, who ui'tcr- 
wards s'ays that oil would bo expelled and not the* ^apoui. 

Determining not to notice any future lemuiks of youii, on 
this subject, 1 am, yours, 

R. PiiiLLies, 


Art. XIV. Vmccedhm of the Royal Suviefy. 

Tlic following papers, have been read at the table of Uie 
Royal Society, since our last rcpoit. 

April 5. On the mean density of the eaitli, !>} C'imki i s IId'i i»n, L.L.I). 

On the separation of iron from otlier metals, hy J. K U. HiKsmci., 
Esq. 

IS. On the rostoratioaof a fiortjon of the nicllini in the pcrinapiim, by 
U. Earle, Esq., communicated by the President. 

May 3. OWrvatious on the variation of lot .il heat marie amount the 
Garrow Hilb, by D. 8roiT, Esq., in a Irttcr to W. T. nu\NDi>, , 
Sec., R S. 

On some subterraneous trees dbeovered at the foot of tlif* cliffs, about a 
mile to the eastward of Mniidsley, by Lient. jLFrcRsow Miles, R.N., in 
a letter to W. T. Brande, Esq., Sec., R.S. 

Case of a diseased enlargement of the glands of tlic neck, 1w John 
UowBuip, Ebq., communicaM by Sir EvaiuRD Home, Bart., V.P.R.S. 

May 10, Some remarkb on Meteorology, by Luke Howard, Esq. 

A Odeidatioii of some obserrations of the Solar Eclipse, cti the yth of 
September, laao, by Mr. Charles Kumker, commnniGated by Dr. 
Thomas Yuumo, Sec. R. S. for For. Correa. 

04. On the Anatomy of certain parts of tlie globe of Uie eye, by Artiicr 
Jacoi, M.D., communicated by Dr* Jakes Macari met. 



Art. XV.— analysis OF SCIfiNTIPIO BOOKS. 


I. A Dictionary of Chemistry , on the Bam of Mr^ Kidnebon% 
ia which the Priiicipks of the Science are inveetiaaied anewt 
and its Applications to the Phenomena of Hature^ Medicine^ 
Mineralogy^ Agrictdlure^ jind Manufacture^ detailed. By 
A y nnr w Uur , M.D., Professor of the AnderSOnian Institatioa, 
tVc. ^c. With an Introductory Dissertaiimf containing tii* 
sir actions for vonvei ting the alphaictical Arrangement in(o a 
sgsteiaotic Order of Study. — Loudon, 1821. 

It appears to us, that the misconception of a single word, 
has rre(|ueiitly led chemical teachers and writers into strange 
errors of arraugemeut. The term Klement in reference to 
jihiktloizy, arithmetic, geometry, and music, denotes not only 
whatevt r is most elementary in principle, but whatever is simplest 
in concept ion, in these science's. From this two-fold con- 
currence, we are warranted in employing the letters of the 
alphabet, iimneral notation, general axioms, and the diatonic 
scale, a& the primary objects of contemplation to their students. 
But (hc/nual elements api)erlaiu to a far different order of con- 
ceptions. Instead of being the objects which naturally present 
th('niselyes at first to the inquirer, they form, for the most part, 
the ultimate points of his researches. Their simplicity is but 
a naine relalLve to the stage of our advaucement in the science. 
The bodies which we at present call chemical elements, arc 
probably all eoinpoiinds ; and arc certainly the least easy of 
apprehension to the learner, because they possess properties 
tlic most remote from those of the bodies with which his senses 
are daily conversant, and are disentangled from coinbiualion 
by ])rocesbes not a little circuitous and intricate. 

Oil the other hand, as the common and obvious properties 
of matter constitute the elementary principles of general 
physics, these justly form the initiatory propositions. This 
condition of natural philosophy allows the plan of tuition 
to resemble an architectural process, in whicn a house of a 
symmetrical plan is regularly raised from its foundations. Bui 
the actual state of chemistry is not susceptible of the same com- 
parison. It may be likened more properly to a tree, whose 
trunk and main branches are easily traced and delineated, but 
the eflloresccnce wliich terminates the boughs, requires the 
most delicate microscopic research before we can 4iffCOverthe 
vital germ, the true clement of fructification. Hence we perceive 
that elementary instruction in chemistry, is not that which treats, 
first of the elementary or undecompouuded bodies ; but, that 
which begiuning with the familiar and tangible objects of study. 
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lika the trank and branches in the preoeding eomparisoDy pra> 
gressMj adranees to the more reoondKe. For this season, tse 
think that one of the earliest subjects to which the teacher ought 
to direct a pupil's mind, istni/er ; first, in its various forms as 
HMdified by temperature ; and next, as to purity and compoar- 
tion. The dieengap^ement of its two elements from their liquid 
tepose, having familiarized the mind to gaseous existences, he 
will then readily enter on the chemical examination of the 
oOnoqihere, and of tiie curious bodies resulting from the union 
ol ita two constituents in successive multiple pro]>ortions. An 
acquaintance with gasometry, and with (Jay-Liissar’s beautiful 
doctrine of volumes, both essential to the ulterior investigations, 
will thus be insensibly formed. 

The next transition in this netural order of tuition, may be 
to the wall hnown combustibles, sulphur and charcoal, and to 
their several compounds wiUi tlie bodies previously examined. 
Common salt ougnt now to be carefully studied, paftiriibirly in 
reference to its constituent chlorine, 'i In on s of a few leading 
metals, with the principles of their reduction, stud the metallic 
oxides, chlorides, and alloys, may now come under review ; 
after which the alkalis, earths, and their saline combinations, 
with the acids previously examined, viz., the sitiphiirie, nitric, 
and carbonic, will be natural objects of reseaieh. 

By such a course of experimental disripline, the diligent 
student will acquire, almost imperceptibly, or at least without 
any perplexity of int^lect, a precise conception of the principal 
objects and methods of chemical rescareli. He may now pro- 
ceed to examine the various acids and tlicir bases, and the 
combinations of one or other of these, with the metallic oxides 
and metals. I'he salts, and the native mineral and organic 
productions, will conclude his course. In proportion as he pro- 
ceeds, the general facts of combination and decomposition, or 
the laws of chemical affinity, will be developed and fixed in 
his mind. 

Such may be reckoned the best mode of procedure in a 
course of private study ; but transferred to a book, it would 
evidently produce apparent disorder, though in reality far 
mote conducive to the instruction of the regular rMder, 
t^n those works which place the elementary bodies at the be^ 
ginning, and the moie fimiliar bodies, or naUve componuda, 
towards the end. This dilemma, between what best promotes 
the symmetry of a printed treatise, and the edification of itt 
rrader, is, with regard to arrangement, nearly unavoidable in 
iT chemistry. The perception of this difficulty 

nas led chemists, at different times, to resort, with much ad- 
vantage, to the dictionary form, or alphabetical order, for 
describing ue objects and phenomena of their science. Mac- 
qtinra Dictionary was long a popular work all over Europe, 
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l^hly creditable to ita celebrated aothcr, and was eenerad 
^mee republisht'd in tbe EB|;Keh law^ge. Nicholson cofr- 
itrueted, in 179.5, on that model, his quarto dictioDary, a 
work distinguished for perspicuity of style, and paraUel Tiews 
of the lately co-ieigning chemical hypotheses, the phlogialic 
and antiphlogistic. In 1808, after having conductea his Phi- 
losophical Journal with candour, diligeiioe» and urbanity, he 
published his octavo dictionary of chemistry, which, though 
compiled with less diligence and discernment, than hie high 
character as a journalist gave reason to expect, was well re- 
ceived by the public. It presented, at a moderate price, and in 
a cundeused form of typography, a great accumulation of che- 
mical d( tails. Nothing, however, shews more remarkably the 
slovenliness with which several of the articles were got up, 
than a comparison of them with the corresponding articles in 
Messrs. Aikin’s quarto dictionary, published the pioeeding year. 
In almost every thing liclonging to mineral analysis, and par- 
ticularly to that of the oifs, Mr. Nicholson was content to 
Iranscnlie. or rather to reprint from his former dictionary, the ob- 
solete and defective processc^sof Cramer, instead of drawing his 
analytical methods from the more n^ceiit and valuable researches 
of Vatiquelin, Klaproth, and Hatchett. Hence, though Nichol- 
son’s octavo dictionary, from its price and form, had an ex- 
tensive sale among chemical students and manufacturers, it 
never possessed much authority with men of science. 

After au interval of twelve years from its publication, in 
which eveutfiil period, discoveries of greater splendour, variety, 
and importance, had been added to the science, than during a 
century before, the propiietoi of the copyright of the book 
look it into his head to print a new edition, and requested Dr. 
lire, as we learn irom the preface, to superintend its re- 
vision for the press. It would appear, that the Doctor had 
contracted the serious obligation of editorship, for a very 
trifling sum, without duly considering the great difSculty oi 
revising and printing, within six months, a multifarious work, 
which required to be, for the greater part, re-written; and 
that, after the agreement had been made, he was left to struggle 
through the irksomeness of his task, with no hope of recom- 
pense, except the credit of its execution, or the consciousness 
of deserving well of the chemical world. The dissertations,*’ 
says Dr. Ure, ^ on Caloric, Comhnshon, Dew, Distillation, Eleo 
incilff, Gas^ Light, Thermometer, &c., which form a large pro- 
portion of the volume, are beyond the leLier and spirit of my 
engagement with the publisher. 1 receive no remuneration for 
them, not even at the most moderate rate of literary labour ; 
they are, therefore, voluntary contiibutions to the chemical 
stuaent, and have been substituted for what I deemed frivolous 
and uninteresting detailSi on some unimportant dye-stuffs, and 
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.ftrtielM fcDia dd dupeuBaatoriet, aiich as aldiMr ckamoB^, 
4c.^ ' After this stateiii<^ ke would be an unreaSMiibb Ci^ic 
.wlA Aouldi censure X)r.' Ure for having re-firiiited from uiO'^d 
wok several iadifttoeirti^writteii articles, since those which he 
has 'himself Odmposed, as denoted by asterisks, would edn- 
stitute nearly three volumes of die ordinary octavo form* 

The mt^oha hhich have been published in the PtiUoeophical 
in this journal, by Dr. Ure» would satisfy die 
world, that, during his long career in public teaching, he 
has not been a passive spectator of chemical evtiits^ but that 
he baa devoted a large moportion of his time to expmmcntal 
research, without which discipline, indeed, the demonstrations 
of a FrofessoKf however showy, will possess neither unity of 
design, nor auAoritative force. He would become merely the 
retailer of aiiotlier*6 wares, of whose value, genuineness, and 
mode of productiOD, he was incompetent to judge. The dic- 
tionary anbrds abundant evidence that its author does nut be- 
long to this class oi Loachers. 

The promise held out in tlie title-page seems to be honestly 
fulfilled; for he has, on several important occasions, 
anew the principles of chemical scicnctf; and has, in cuiise- 
queuce, rectified many errors whicli had gained currency in our 
compilations. His general views of chemicai Uitury appear to 
be, for the most part, much sounder than those wkicli have 
been re-echoed, with unvarying monotony, in wliat have been 
called chemical systems. He has, in particular, bestowed 
much pains in arranging the valuable idcts belonging to the 
English school of chemistry, which, originating with the fault- 
less memoirs of Cavendish, Hatchett, and Howard, on the 
Baconian plan of research, has finally, under Dalton, Wol- 
laston, and Sir H. Davy, risen to undisputed pre-eminence 
among the schools of Europe. The numerous facts incon- 
sistcut witli the Lavoisierian creed are carefully detailed, and 
the just inferences drawn from them, both with regard to the 
theory of acidification and combustion. 

The general article Acid, in the dictionary, presents, in the 
first place, Lavoisier's notion of the origin of acidity, with J3er- 
thollet's judicious remarks on it. Dr. Ure then exhibits Sir 
II. Davy's more just and con^rehensive views of acid con- 
stitution ; and concludes with Dr. Murray^s hypothetical mo- 
dification of these views, which be successfully controverts. 

The more recent investigatimis of chemlsti on fluoric, hjdriodir, and 
bydrocvanic acids have broncht powerfal analogies in support of the 
onloridie thiwry, by shewing that taydioffen alone can convert certain uii* 
dccomponiulcd baMS into acids well characteited, without the aid of 
oxygen. Dr. Murray indeed has endeavoured to revive and new-model the 
early opinion of Sir H. Davy, cemreming the necessity of the presence of 
water, er its eleOienfa, to the constitution of acids. He conceives that many 
acids are ternary compounds of a radical with oxygtn and hydrogen ; but 
that the two latter ingredients do not necessarily exibt in them in the state 



341 


Ure's Dicthiuuy of Chemutrtf. 

I 

0^ water. Oil of Titiiol, for inetancey in this \ iew, instead of consisliiia of 
814 seal aoidt and 184 water in 108 parts* may bo regarded as a componnd 
of 88.8 su]|ibur -¥■ 864 oxygen ^ a^bydmgon. When it is satnrated with 
an alkaline bue* and exposed to heat, theoydiogen unitee to its equivalent 
^nndty of oxygon, to forin water which c p ap o mt es, and the remaining 
oxygen and the suiphnr combine with the baao« BvC when the anid kmade 
to agt on a metal, the oxygen partly nnites to it, and hydrogen alone 
escapee.^ 

“ Carbonic acid he (Dr. Mnrray) admits to be deeUtoUi of bydrogm; 
yet its saturating power is very canspiciions In neutnuiglng ary Sme. 
Mow, oxalic acid, by the last analysis of Bemlius, eontalns bo hydrogen. 
It difiers ironi the carbonic* only In Uie proportion of its two ConsUtutints. 
And oxalic acid is appealed to by I>r. Murray as a proof of the superior 
acidity bestowOd by Jiydroocn. 

** (In what grounds he decides carbonic to be a feebler aeid than oxalic, 
it is cliflieult lo bi*o. By Berthollet’s lest of acidity, the former is more ener- 
getic than the latter, in the prop^irticmoflOO toaboiit58; for these numbers 
areinverqel\ us the quantity of each requisite to saturate a given base. 
If he be uiclmed to reject tins rule, «imi appeal to the decompoBitum of the 
rriilHifiHteH by oxalic acid, as a cnteiioii of relative acid power, let us 
addiic e his oivn eoiiiinentiir}' on the statical nITinitiCS of BerSiullet, whore 
he acnibes such c'hatqwa notion Huperioi attraction in the decompoHing 
hiibstfinrc , init to the elastic: tendency fit that which is evolved. Aniniuuia 
separate s iJiagije&i.i fioin its niiiiiatic soliitio'* a* million teniperat tires ; at 
the bodiiK; hi.it cif uutrr, iii.iguesi:i Hepaialus ufiimonia. Carbonate of 
(ii]iiiioiu}i, at ti nijieiatuies under 23tF, precipitatea carbonate of lime (nim 
the niiiii ite ; at higlicT tempera tan*4, the iiiierse decomposition takes 
place* with the same iiigrcahents. It the oxalic hr a more energetic arid 
than tlic‘ cailiciiiM , oi lank Jiii{liei in the* scale of acidity, then, cm dclrling to 
n gi\eii weight of liquid muriate of lime, a mixture ‘of oxahite and car- 
>ionate < f iinii*. *ni<i each in vc|ui%ulentqu!iuiit} to the calcarc'ous sedt, oxa- 
late of lime ought alone to be sepaiated. It will be found, on the cuii- 
trary, by the tenf oj acetn acid, that as inueh rarboiiate of lime will pre- 
cipitate as is huflicic'iit to urLsetfle thf*se speculations.'’ 

riidei Acji* (Arskn lot's) wc> tiiid a very (*opioiis accoimt of 

poisonous oponitioi) on tiie iiyin(^ body, as also of its tests 
aud niitidoies. 

V V nen bcio rcTuaik, howevei, that the most elegant mode of using 
all tlicho |iro(i|iitatJun leagenth is ii|ioii a plane of gl iss, a mode practiRcd 
li} l)i. WoiliiiLuii 111 gi iier.d i liimiical ii'^earch, to dii extent, and with a 
sure oo, liieh i^ouliT bi' im ledihle in other hands tl» m his. Concentrate by 
heat ill a capsule the .«Msperteil poisonous aolution, ha^iiig previously fil- 
lert*d it it iiec<*shary. liuleed, if it tie very much di-.,uisea with animal or 
vegetaljli* uifillerh, it is belli i liisl of all to e^apuiale to dryness, and by a 
few diops of nitric acid to dissipate the org.iiiic products. The rl(*iir licjuid 
beinf> now pbicecJ in the micldle of the bit of glass, lines are to In* drawn 
out trcmi it in different din'ctions. To one of these a particle of weak uin- 
niuniac.al water being aupLccl, the weak nitrate oi silver may then be 
brushed over it with a hair pencil. By placing the glass in diflerent lights, 
either «»ver white paper or oblicjiiely fN*tore the eye, the slightc^st change 
of tint will be perceived. The cunmonjaco-acetate should be ap|dicd to 
another filament of the drop. deiiUacetate of iron to a third, weak ammo- 
niaco-acetate of cobalt to n fourth, snlphuiutted water to a fifth. lluie-wHler 
to a sixth, a drop of violet syrup to a seventh, and the two galvanic wires 
at the opposite edges of the whole. lliuB with one single drop of solu- 
tion many exact experiments may be made.'' 

A plane of white paper answers extremely well for the same 
microscopic tests, as recommended by Dr. Paris. 

The prt^rtional or atomic weight of alum, or prime cqui-^ 
valent, as JJr. I' re rails it, he deduces from Sir H. Davy’s ex- 
periments, to be 3‘J, and not 21.36, as assigned by Berzelius, 
VoL. XI. 2 A 
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for Dr. WollastoiL's scale. Our author seems successful in 
recQnciUag the constitutiqn pf alum with the former numher. 

** 111 deserres tn be remarhed (says he), that tlie aaalysu of Prafriser 
Bensqliiu agrees with the supposition that alum contains 

4 sulphuric actd . , . ieO.O S4.S6 

a alumina s= G.4 11.00 

1 potash s 6.0 10.30 

11 water 83.8 44.34 

uH.2 100.00 

^ If we reotify Vauquelin's erroneous estimate of the sulphate of barytes, 
his analy^s win also coincide with the ab(>ve. Alum, therefore, differs 
ftom the simple sulphate of alumina pre^iuunly described, which consisted 
of tliiee prime equii alents of acid, and two of eartli, merely by its assump- 
iion of a prime of sulphate of potash.” 

Under Aiujiinite, he bhews that this niiucral 

** May be repMseated very exactly by 

t primes of acid .... 10. = 20. 

5 alumina . . . 10. = 32. 

21 water .... 23.6 =: 17.2 

Foreign matter . . 0.4 =: 0.8 

50.0 100.0 

** The conversion of the above into alum is easily explauied. When the 
three primes composing blsulphate of potabh come into play, they displace 
precisely three pnnies (or atomb) of alumiua. Two add*lkmal primes of 
water are also introduced at the same time, by the strong affinity of the 
bisulphate fur the particles of that liquid.’ 

Subjoined to the article ArTUACTioh (Ciri mic.vl) wc were 
glad to see Dr. Young's iiigciiioub tables of ulliuity, which 
have been unaccountably omitted in our large systematic works. 

Caloric is a very elaborate article, and, considering the cir- 
cumstances under which the dictionary was ro-written, it is one 
which will be read with interest, llis division of the subject 
seems to be clear and coniprehcnsive. 

Enough has now been said to shew how little room there is to pro- 
nounce dogmatic decisions on the abstract iiHtuie oi heat. If the essence 
of the cause be still involved in mystery, iiiaiiy of its properties and effects 
have been ascertained, and skilfully applied to the culQvation ul science 
and the uses of life. 

Wc shall consider them in the fullowing order : 

** 1. Of the measure of tenqterature. 

^ fi. C)f the distiibution of heat, 

** 8. Of the general habitudes of heat with the different forms of matter." 

The distribution of heat he subdivides into two parts : 1st., 
the mode of distribution, or the laws of cooling, and the com- 
munication of heat, among aeriform, liquid, and solid sub- 
stances : and, 2dly, tlie specific heats of different bodies, at the 
same and at different temperatures. In treating of the third 
head, the general habitudes of beat with the mfferent forms 
of matter, he says, 

r ^ The effects of heat are either transfent or physical ; or pen^pent aqd 
chemical, inducing a durable change in (he constitution of bodies. The 
■caond mode of operation we shall treat of under Combustion. The first 
fidSf to be discussed here ; and divides itself naturally into the two heads, 
of thanges in the volume of bodies while they retain their finm. and 
fhangerm the state ciff'bodies.’\ 
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Several newly constructed and vety valuable tubles svill be 
found interspersed through this article. The following prac- 
tical applications of the doetiine.s previously inculcated, will 
afford an example of uuc author's powers of popular description : 

** But the inostspluiiclif] tiopliy erected to thesnieaoo of cnlnric, is this 
steam-engine of Watt. This illiistiious philo^npher, fioni a mistake of hi^ 
friend Dr. Robison, has he4*n hitherto ilefiaurled nt a pttri of his claims to 
the nrliniralion and ^ratitiirle id iiianki*id. The fiii.rlainental researches 
on the c'onstiliitioii Ilf sfi nin, \iliieh tmiiiiil lhi solid liasis of hia gigaiitio 
siiperstruehiiP, though Mii*> coiiiiliJtd piTfcct)^ with Dr. Blaok’s results, 
'ivere not drawn froni tin i.i. In some coniersations witli wwiah this great 
oriiaiiieut and lii^iiifactu" of hib rounlry honoured me* a short peiiud bafiiro 
Ills death, 111 * di'.sei]l>i‘d, with dtJigliUul nif/<e//',lhn simple, but decifiiva, ex- 
petimenN by whiih l.i* diM'oii n d the lalenl heal ol sleam. J^lia means 
and his leisure not thin pi i mil ling an eMeDsj\ e and c ouiule\ apparatus, 
he utfil apotlieenriei* jihials. Wiih these, he ascertainou tiie two main 
i.'U'ts, liibl, Ihfii fi (T.bK ineli of Kiiter woiild ibrin abuui a cubic foot of 
ijiiiiiiiiy sit'inii, I r 172^ inches ; and that the condcnBUliun of Uiat quantity 
of bte.im would he it bj\ iiibie iiiehes of water fipni the almosphiiic tein- 
peraliiie to thi boiling point. Ileiire he saw IhdtMV liiiieb the diiiereiice iT 
tempi rnt lire, Ol tiillv IW' of heat, had been euiiilo>ed jii giving i last icily 
to steam; wliali uiusi be all ab>>tr.icti‘d before a foinplelc \ii(uiim eoiild 
be pioi Hied iiud* r Ihi piston of the sletinj-eiigine. These piac tical delei- 
iJiinalioiH he alii rwanls leiind to agiee iiietty m ail,v with the obsenalious 
of Dr. lUiiik. Though Mr. Watt was then known to the Doctor, he was 
not on fliiee teiiiis of intniiai y with him. which lu: altei wards came to be, 
nor was he a ni iii'aT ol liis I'lass. 

“■ Mr. W all’s three c.ipjl.il imp! o%eiiif ills, whic h srem In have nearly e\- 
hansli d the ii • him s o. si ii m e and art, wi re the following : — 1. 1 In* sepa 
late coiidii.sjiig chest, iajiiiM-(d iii a bodv of lold water, uiid connected 
merely !»> a sb mb r pif e with the gieat e>liii(a r. in which the inipelling 
piston iiii'Visl. On o] < iiiii • a vahe or stop-cock of coiiuniinicatioii, tlie elas- 
tic btt<im i.hitli had I'iimIkI liie peiidiioiis piston, rii«>Iied into the dibtaiit 
chest vMtli mag II ill v< b < itv, leaving an ulinost peiit ct vaciiiim in the ( \- 
liiiilei. iiito VMM* li the | i*-toii w*as loKed In ntmobpheiic pressnn*. W hat 
hud apiH ired in | os^'lde to ntl previous engineers was thus acconiplishecJ. 
Avi.cbiini Wiis loiiiiiil wiilioul ciMling the cylinder itself. Thus U re- 
niaiiied iKiiliiig hi 1, iiudv tin n. \t iuhlfiiit to leoeive and iiiainlaiii the ilas- 
tie ste.iiii. 2. Ills .si lond piaiid iiiipruvement consisted in closing the ey- 
liuili r at to]), I ..•kii. j, the jMston-iucI slide throu'>h a stiillmg box iii the licJ, 
and camMiig the slea* • to gne the iinpiiUive pre.^bure, instead ol the ntiiio- 
Bpheit'. liiiiiihilli till' WfUle ot heal wa. greatly diminisheil. The 
final iinpiinemeiit Wcm the double iiiipiilse, when by the iiower ot bis 
engine-, whuii was b. b u ^o gieat, v* ah '.i a n aM at more than doiibUd. 
The coiiiili i-w eight iMpiiLed in the biagle '■In ke engine, to depress th*' 
piinip-( ini oL the wo'kii'g lieu la, waa now bud se.ide. lie lliiit Ined the 
Iliac iiiiie lioiu .1 dead wivht cm ding ol main 'uiiiidrHd pounds, wliic h had 
hung u|iuii il troin ilb birth, abcml eeveiity veats btdoic*. 

The appUcation of bteaiii to beat apiilmciils, is another xalutible fruit 
of these studios. Safely, cloanlint'hs, and romlbif, thus cuinhine in giviiij; 
a geujid warmth for every puiimse of inivaie acvonmiocbitioii, or puiilic 
mauiifacluro. Lt lias been* a seer tamed, llml hmc* cubic Jtud ol a boiler will 
heal about two Ihovsand fut of space, in a cultou-niill, wliohe average buai 
is fnini 7<P to h0° Fahr. And il we idlovv Sir> cubic: tcet of a boiler for a 
horse's power in a steam-engine supplied by it, such a boiler would be 
adeejuate to the w<iriiilng of dliy thciii.sand cubic feet of space. It has 
been also ascertained that one* sqiiaie foot of surface Cif steam-pipe is ade- 
quate to the wanning of two liiiiidn‘cl cubic feet of space. This quantity 
IS adapted to a weil-Uidsiied ordinary brick or stone building. The safc'ty 
valve on the boiler bUould be loaded witli two pounds and a halt for ou 
area of a square inch, as is the rule for Mr. \V aU*s engines. Cast-irou 
pipes are jirefciahle to all otbeis, for the ditfuxioa of lieal. Freedom of 
mmu^on must be allowed, whicli in cast-iron may be taJu'U at about a 
tcM of an inch for every ten feet in length. Die pipes snoold be dis- 
tributed within a fewimhe.'«ot the ffuoi. 

2 A *: 
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** Steam is novi used e\tinsi\t]y lor drying inushn dnd ctilicoc « Largr 
t'vlinders are Idled with it* u Inch, diffusing in the diiartnn nt a trnip«:rdfoTff 
ef 100° rapidly dry Hie eu^ended doth. Oceaflionally the rloHr 

M made to glide in a serpentine msnner closely lotitid a <iene8 of steam ry- 
Iindeio, arranged in pafallel rowa. It is thus safely and thorouLbly diira 
lA the oome of n mfniile. Expencnce has shewn, that bright-efyed yam 
like seaifot, dned In a common store heal ul 12S0, ha\e their roloui aaik- 
ened, and acquire a harsh feel ; while similar hanks, laid on a sfram pipe 
heatra up to Idfio retain the shade and lustre they possessed in the wetted 
state. Ine people who work in steam dmng rooms are healthy , those 
who were tonnerly employed in the sltive-lientf d apartnirnts, b( c imo soon 
mekly and emaeiated. These infuiious effects must ht ascribed to the 
achoQ of cast iron, at a high temiieiatuu , on the atmosphf le. ' 

The true theory of thr formation ui coal ^as is clrarl\ 
stated in the following bhort paragraph 

** If coal he put into a cold reluit, and slowly c \posc d to lu it, its liitu 
men is memly yolatilueil lu the stale ol c ondeuMbh 1 ir 1 itll ^ is, and 
that of inferior illmninuling powei, is pioducid Jins distil il)i\ lim 
peraturc may be 4 sliuiateii at about 4itH ^ oi 7(KiC 1 11 the ii tort lie prt 

\iou**lv bimight to a bright cheirv-icd lu it, tluii Hie coi)«, tin lustint 
afti r t heir inti oflmtion, yield a copious sii|>pl\ it ^nd fiinl i ii odi 
rate qumlitv ot tui\ iiiid aiummnaf al \rip in Tut win i flu i tut it 
lieatfd to iiiarly a while im aiidi stcuci , tin ) iit tf the is ntlust in 
light, IS att( united mto tiiie ol initiioi qudii>, is 1 1 i\ si wiiincMil 
iiig JHeilhollet s t xiieriuii iits on Calhimiiio Ihuioris \ pouiui tf 
good cuin«1 roil, pniptrly tr«utf 1 m a siuill ippinlus, will \icll tin 
iuliiclictol gas, (quic alt nt 111 illuminating powci to a luoulu ccJiub 
III the pousd het ( a mu l 

Wc iiKit uiili ii ntmibci of useful laUs f i coiicluctiit^ clii- 
aiical com)uit itions, in diikicnt pails <ii ihc clu tioii i* y. llu 
rcafk? will find m vital ouiious ones ni tlu i ist iitick, is well 
as umki Gas. Ihe aitnk iowhisUh n i\ lx. Uw^niliil as 
presenting Di Urc s ideas of thcnin il tluuv. \Vt shall 
quote one or two pas&agts ft out it 

** CoMnrsTTON IIil discnaaaenunt of hi tauii li.,lit wliii h accoinp mu s 
rhe mical combination It ib fiequcutly in uU to In syiir nynioiis uiHi iii 
flammation, a turn whuh might lie rcstricltd, liowc^ci, to that puuiiai 
specie sol combustion in wliicli ga cousmattet is Imniid Ignition is tho 
incaiidesc uii 1 ol a body, produced by cAtiiiiui me ana, without cliaiiac ol 
Its chf mic al constitution 

** Beecher and Stahl, fcclimr daily tbe necessity of fiie to hum in ex- 
istence, and ubtomslicd witli the iiufamor/ihosf s whic h this jiowcr sctnied to 
Cause I haic oal, sulphur, and mi tala to undergo, r inif to legard ccunl iistioii 
as the single pheiu nu ncm of chcinutry Inder this iniixrc ssioii, btahl 
framed his chemical system, the Ihcmtn ihuma JJoematuAp^ i title tb iiar 
teiistif ol tiu do„mitic Miiiit with which it was mrulcated by chcniic il 
profissois, us the infalljlile code ot thiir science tor iJmost a century 
w hen the dibcov cries of Scheelc , Cavf ndisb, and FriuBtlcy, hod fully de- 
monstrated the esbential part which air played, lu many instance s of com- 
bustion, the l>ench bchool nuide a small mciaitiralifiD of the Germtn hypo- 
thesis Instead of supposing, with btahl, that the heal and light were 
berawoned by the emimioii ol aremmofi inllammabie piuiraple from the com- 
bnstible itBc Ii, Ijuvuisier aod lus associates dexterously availed themselves 
«il lilac h*B hypotheris of latent heat, and maiutaiued, that the heat and 
light cmanaUd from tho oxygenous air, at the moment ol its union or hxa- 
taon with the inflammable basis How thoroughly the chemical mind has 
been perverted by these conjectural neUons, all our existing systems of 
chrmutry, with oar exception, abundantly pio\e 

^ Dr. Rotaisoii, in his meface to Black’s lectures, after tneang, with per 
hapssaperflnokaneaJ, the expanded ideas of lAVolsier to the negleclod 
germs ot Hoedee and Mayhow, says, * Thu doctrme ronoemiiig eoinl»tts|Ma« 
Bif gi eat, the rbaractenstic phenomenon of rhemital nature, has atlkst 


34A 


Ure^s Dictionarjf of Chenmir}/. 


vmived alnost uniyem bI adoptbo, tbovgb not dll ifter ooniklmLle hesi^ 
Ution and opposition; and it naa made a coipplete revolution in clieinical 
BoieTCe. Tne Fkench theory of chemiBtiy,ag it waa canedi or bypotliesie of 
ombuation aa it should have been named, was for seme dme glassed in oei- 
tainty with the. theory of gravitation. Alas! it has vanished with the In- 
minons phantoms of tlie day ; but the sound logir, die' pure. cgndpur, the 
numerical precision of inference, which characteriau IfiToisisr’a elements, 
will cause his name to be held in everlasting admiration. 

“ ll was the n\a1 logic of Sir H. Davy, aided by Ids uurivaUed felicity 
of investigation, which first n-callod chemistry from the pleasing ilabyrinths 
of fanc'>, to the. more arduous but far more prufitoUe ana progressive career 
of reason. His researches on rombnstion and flame, already rich in bless- 
ings to nianlJnd, would alone place him in the first rank of scientific genius. 
I shall give a pietly copious account of them, since by some Vitality it has 
happened, that in our best and largest system, whore so many pages are 
devoted to the n'vcrios of ancient cliemists, the splendid and usetbl truths 
made known b} the great chemist of England ha%e been totally overlooked. 

Whenever the cneiiiicHl forces which determimi either combination or 
decomiM)Rition are euergt^tioally exercised, the filieiioniena i>f couibustion, 
or incandosoence with a change of properties, are displayed. 'I'he distinc- 
tion, therefore, hotwetn siipimrlers oi rornbnstioii and combustibles, on 
wliich some late systems are arranged, is frivolous and partial. In tact, 
one substance fref|uontly acts in Indh capacities, being a suppiirter up- 
mrvntlp at one tune, and a contbmi’MeBX another, liutin both cases the 
ne.it and tight dgjiend on the sanio cause, and merely indicate the energy 
and rapidity with whi<*h reciprocal atfrartions are exerted. 

Thus, s 11 1 ph met ted hydrogen is a cuiiibustihle with oxygen and chlo- 
rine ; a bupuorler with [Hitashiiiie. .Sulphur, with chlorine and oxygen, 
has been culu'd a cnuibiistible b/isis; with metals it acts the pint ul a* bup- 
jioricr ; for incrinJesceiice aii<l n‘cipnical saturation lesult. in 1ik«‘ iiuiimer, 
potassium unites so powerlully with arsenic and telluriiini as to pmduce 
the phcuoiuena of conihustioii. Nor can we aKcribu the plienomeiid to ex- 
trusion <»f latent luail, in cousei|ueii( e ol coiutensatioD ol xolunie. I'he 
protoxide of chlorine, a body <lesfitiitc of Hri> Combustible coubi it iient, at 
ilie instant ol riecdiiijiusitiuii, evohes light and heat with evplosivo violence; 
and its voliinie llecollle^ om* liltJi gieatcr. Chloride and iodide of azote, 
coriipouiidb alikt^ deblitut<‘ ol any iiiflamiiiablu matter, according to the 
ordinary creed, are resolved luUi their n'spective elements with treuieudoiis 
force of inllainniiition ; and the first expands into iiiuru tlian 6U0 times its 
bulk. Now, by the prevailing hypothesis of latent heat, instead of lieat 
and light, a prodigious cu/d ouglitto acromiiany such an expansion. The 
chloMles siiul nitrates, in like manner, treateil with charcoal, buljihur, 
iihosplkiiiiis, or metals, di ilagral^- or detonate, while the volume of yie cum- 
billing siibslam es is greatly enlarged. The same thing may he said of the 
nitrogiirets of gold and silver, m truth, llu* eoiiibustioii of guiijaiwder, a 
pheiionienon too familiar to niunkiud, should leave been a bar b) the recep- 
tion ol Lavoisier’s hypothesis ol cmubustioii. The subterfuges which h.tve 
been adopted, and kcluiittod, in order to reconcile them, are unworthy to 
be detailed. 


** From the prerediiig facts, it is evident, Ist, That combustion is not 
necessarily dependent on theagimcy of oxygen; 2d, That the o volution of 
the heat, is not to bn asrrilied simply to a gas parting with its latent store 
of thaietliereal fluid, on its fixation, or cunibusiiun ; and, Hilly, 'J’iuU ^ no 

K 'iar Bulistance or form of matter is iiecessar) lor producing tlie eflect. 

lat it is a gvneroi resnlt of the actions of any suMtauces possessed oi 
strong chemical attractions, or diflerent cleclrictd ndaliuiis, and that it 
takes place in all cases in which an intense and violent motion, tan bo 
e.oiicei\ed to be communicated to the curpo sides ot b«KJieB.’ 

“ All chemical phenomena indeed may be justly ascribed to motions 
among the ultimate particles of matter, tcuding tu change the constitution 
of the mass. 

** it was fttshitmablis fi>r awhile, to attribute the cdloiic evolved in com- 
ImstiODi to a diminished capacity for heat of the teiulting substance. 
Some pMnnmaiia, inaccuiateiy oliserved. gave lise to tius gennnilifEaCicn. 


MM. Duloug aud Petit have come, in consequence of tbiir ow'U recent ic- 
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BeatekM m Ab Iawi of heat, and Ihoie of Beiard and Palnioohe. ‘ Wi* 
may ltk>niH>,' these able tbemi«U, * deilure limn ooi leaeaTcbaa 
ainother unpnrlATit ooiiAeqii^nCH lor Ihp ^enfral tiiiiuv oi clmmcal 
H tion I th It th( qnaiiti^> of beat dt^rlopf il dt tbc lUbUnt of liie fonibiudUioa 
of iHs no leiBiioii to the capac *t\ of tlit elifiniiits , duel Uiii m the 

irr^AtHt imnilK r of oase^ , flim lohs of h«*al i^not followed b) my <liiiiinufiOB 
in the npeiityof tbo runpoumh iorninl llius flu combi- 

Tt ition of owjifew ind MdroKoiU ii of siilphui ai a It id, whu li piodut is so 
pi at a (|umti(} of heat, occasions no {.realci alki 1(0 11 iii tbc « a) ii \\ of 
watef; nr offcnlpbiirot of lead, than tin lunibinatiou of o\^ n w jili < opj*i r. 
It id^ eiher^ orof twlphur with cailuii, inoouns iiitli liiiuitiis of ifii* 
oxidte of tho^ metals, or of carbuii I ul fruipbiii — W c cm < lim , tl I fit 
liWtons which we ha\e pointed out hilwno tin iiiiitn h ts ol simple 
bodlea, nad of tboBeof their < uiiijm iiinJs, pn^ iit tl i p ibiliix ol sii])pos- 
inf>, that the heat fk\e 1 t ptil in t hi jiui il 11 in os imi ils 1 11 in 1111 n l\ to 
the bent prod ac ed hy chi ui Cs tde ci to tb i nnm lu li bi ujiibiiiid 
with the m itemil tnnjei ms’— iimakK tk i hmn tt i Hf tp x 

Ml Ddltoa, 111 tre Mnj; oi llu loiistitiitiori < 1 1 1 1 tt 1 tiiiN, J i\s it down 
asaiidMoni tli tiiii uli n«fi\oliimf stii iit 11 11 1 1 cn 1 ic i 1 illii ily 

1 ina extmsid ano her e ma iit'iin llif tlu 1 ni il in lU is imiie 

ini^liire I bus iNo, tit 1 \tiic iti m ol In it in niii ni dm in Ins lit in 

usu dK rill tit d to the u iideir ui 11 « t % ii ( j < 1 11 m 11^ i \ iiii) It ^ 

will 'he w 111' i dial! of s i#i| (riio li^ i hi 1 1 ( id nn iidhnli ,111 

TiiiMd ''«|hdebith< i( ^111 fif If I iK ol jf I nitlti|ii uilliili 
decnpi f miM c ol inutiili 1* and hi id tin \ luini «t tlu iiixfuK, 
which IS I T'\ fi/fO cc/ It tlu ms 0 c it iiiu li 1 1 1 inniiitn- 

« ifion lit iw id Vlurjf c uio^i ii ^ i liu in 11 t it\ 1 1 t* i 111 
pcMcnis, IS]' (hind J u 11 1 o \ 11 n Id l 1 iiid on ot 

I < t( d to di 1 1, f I I It I H (US \dmitsmii 1 t, 
liK i 1 r 1 I the Ino > ( 11 rci 1 iiis 1 I ( i, i d * niiiiii ini' a 
halt ot c il I < \ich IS ItiiD d \ ith ih< 1 1 1 10 In I ( ni nif ui .1 iho 
followin c\pfiiicfit d ]\l C \ fuss ( (Il I (|iM(i ( ml 111 li is 1 1 to the 
s imi pu pc r 1 \ h iln iti d <•( 111 1 < 1 I 1 i ill i I 11 111 III (, it ll r tn 1 

pci itiiie cf (I idtf till <i(iisit\ 1 ) , \ IS 11 \ (I uilliw 111 111 til 

pro] oitioTi d 14 (' I t i 1 70 f Ik t( 11 1 1 1 iliin d t u 11 1 lUu 1 k h * 
unt the d( 11 il^ i 1 b 1 <^ u ib 1 I lO wink tin imaii diiisii\ was o il\ I I »1 

2 0*1 *iildiii^ w itci to till pr (idin^ iihxIuk , Jii tin jni pci it 11 d n 01 to 
3QVb, the Itinp r tiiic smk » 1 , wli li the (U nsil\ (oiitiiiiud 0 Oi) I \ 
V\ UK an Olh r saiiLe solutions piisciiti cl tin biiiii u^ult, lluu li mm 
to so pc it a ck ]^in 

** I hit the intiiml motions which aicoinpiiiv Ihi ch 11^,1 in tin itmh of 
condiin till II, Hide p( iicknt d ch iivc of hnm i n i 1011 tl i < \duti 111 r I he nt 
aid li^hl, IS (lidf III tn m till tdhi nn] disnv h in ot J> i/ bus In the 
^eai Jsn, w hill Ilf wa ocf iipi d with f\ 111111111,, lii i 1 ' intunsd nli 
mon^. It discot ( 11 d, an idintdlh, tbit sini 1 iici llioe iiitiinoni it( s, 
when iii<> b(],iiitopuw ml hit, exhibit 1 ^udd n i|p( iniiic of lire, nid 
tl cn th tiiiipeiatiiii an iiii si ihs i i that ut tin miiioi n lin,; n n bus hh s. 
Ih 111 idf iiiniKioiisf xiiiiinuiils fodiaid tc Ihi nitin ol this ippt 11 ini 
«]i d isniliimd tint tlu weight f tlu ill w is 1 nt iltiicd imlthtl the 
. pncai ante took place without the fill send ol oMr,tn licit ji tlu aj 
p{ iiaiict of till, till f dl 111 \iiv ( isilv fk composed, 1 nt aftciwaicjs 
llip> arc itt irknl iKitlK I bi 1 ids 1101 alkaiim kxs — .1 proot that llitit con- 
•titupnts Rii aow hdu ti ^t Hit 1 bv 1 stion,>ir 01 lb il lli(\ an more 

intiniiti-lv naiibiiiid. biniL thit tunc be his obsir\cd tliise appcnianccs 
inniant oiliti bouies, as, in exiinple, in |,recn oxide ol ihroiaium, the 
oxifJt s of Idiitaliitn and ihotliiiin — h( < Cm ouir M 

Mr } dnuiiid 1) i> V ll ill d, tb it wliin i rii ufral solution of pi itiniim wan 
precipit lied b^ liydro-siil|jhuif I of jKit o>i , and the piccinir ite clued in air 
depiixid of ox\yiii, 1 Id ick lomiM n id w is obt lined, winch w ben he aft d 
out ot the cniif u t ot 111 , p ive out sulphur, and some siil]diurettefl iiYdroaen 
pas, wl ih A ciudiu turn bnuihr to 111 I in the fimiifioiiof the mcdallii 
sttlphurf ia apjic red, nd coi imon « nl] huiet of pistinum rcmain^'d bolnnd. 

wn heat the oxid ot rhe dium, obi uiied fiom the Hoda^mnnate, 
w itei first cones 01 cr, and on men isin" the leitiperatiirp, rombiislion 
takes placf, ox t pen i,as is sn i unly dismciped, and a snbcrxlde ol rho« 
dmm nMnaiiis be hud Ibi two list csses nie iia 1 o»,i ns to th t ol tlu 
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chlorine. tbeevcVonneof Sir H. Dary. (jafli>1ini(e,thr siliciate 
or yOTia, wae firnt ODBervud by Dr. WoUniton to di<iplay a ainilar U? ely 
iD^descencp. The variety of this mineral, with a j^lasay fiacture, answers 
better than the splintpry variety. It is to be farted before the blow- 
PP^f ^ that the \riiole piece beccimes equally hot. At a red«heat it catches 
"J®- The col'inr heenmeB ffreeiiisli-fcrey, and the sol ability in aniUs is 
oestfdyed. Two small pieces cif f^adolmite, one of which baa lieen heated 
tn redness, were put in aqua refiia ; thefirbt was dissolved in a few hours : 
the second was not attacked in two months. Finally, SirU. Davy observed 
a similar phenomenon on heating hydrate of ziifonia. 

‘‘ The rerftal liyptrthesis of thennovyiron by Rroqnatelli, With Dr. Diom- 
son 8 supporterB, partial supporters, and seniicombaslion, need nut detain 
IIS a nioinrnt froir the substanlia] tacts, tJie noble truths, first revealed by 
Sir H. Da^y. conc^'niinf? the inysteiioiis process of combustiODt Of the 
rcseaichcs wliirli 1)7001(111 them to light it lias hecn said, without any hyper- 
bole, that * ir Mar on were to revisit the earth, this is exactly suou a case 
as we should < l'0M«4e topbice beforr^ him, in orrler to give him, in a small 
cr)iii])n<«s, Mti idea nt the advancement which philosophy Jias made since the 
time, when he liad pointed out to her the route which she oufiht to 
pursue.' 

“ The coal mines of England, alike essential to the eomfort of her popu- 
lation anri herfinaneiHl resources, had become infested with fire-damp, or 
infiammahle an, to such a degree as to render the mutilation and destruc- 
tion of tli<» niiners, hy frequent and tremendous explosions, subjects of 
sympathy and chstnav to the whole nation. Uy a late explosion in one of 
the Newc.istlc collieries, no IchS lli.iii one hundred mid one persoiis perihlicd 
in an instant ; and the imserv heap'Ml on their lorlorn laiiiilies, consiMin^ 
of more tinii llircc hiindrefr neiwins, is ineoucenable. To Mthdue tins 
gig uitic power was the tm«k v Inch Sir li. U>i\y assigned to limiBcU; and 
which, had hm geiiins been b iHled, the kiugilom could bCiircely hope to 
bce nchie\ed lUiother. Ruf the btiihhoin iorees of nature lmii only he 
coiii|iiiMed, fis fiOid Ikicon jnsilv pointed out, by examining Uiem in the 
nascent •^i.ite, .md siih)ectiiig them to experimental inb*m»gation, under 
{ \ci\ di\<Tsitv ol cm ulJl^tall( e and (omi. It was this investigation which 
first laid ojieii the hitherto unseen and iinciessiblo saiicluiiry of i'Viie." 

Wo rooummoiid the whole ariiolc to the dili{];;ent perusal of 
0111 readers, lie has tnuisplaiited with fidelity the beautiful 
and invaluable facts, first disclosed to the world in Sir 11 . Davy's 
papcis on flciino, pnblislied in the Philo^ojihical Transactions, 
Di. lJi(* arr.mgrs the plicnomena of combustion under six 
heads : — 

“ I si, The temperature necessary to inflame dilTercnt bodies, fid, The 
nature of flame, aud the relation between the liglit ami heat which compose 
it. 3d, The heat disengaged by different combustibles in baming. 4#fi, 
The causes which rat^dify and extinguish combustion, and of the sale-lamp. 
5<h, Invisible combustion. GfA, Practical inferences. 

Our author has announced in the introduction, a systematic 
work on chemistry. 

“ If thi' public," says be. after this larger specimen of my chemical 
studies, hball deem me quiuified fur the task, 1 may promise its completion 
within a yi*nr from this date. The work will be comprised in four octave 
volumes, and will contain the results of numerous investigations into the 
various objects of practical chemistry, Joined to a systematic view of its 
principles, ily several simple iuslruiiients, tables, and rules of calculation, 
chemical analysis, the liigheht and most intricate part of the science, may, 
1 apprehend, be, in many ciiscb, brought within the reach of the busy manu- 
facturer; while, by the same means, sneb aernrary and despatch may be 
ensured, as to render the analysis of saline mixtures, complex minenils,^ 
and mineral waters, the work of an hour or tw o ; the proportions of the 
constituents beiiig determined, to one part ilf the thousand.'^ 
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irWoh i4ie fvemt woik knn (ilroady kadi vrMp 
we b^y 4o.bniig ferth^witb ell dUigamw* e 

work^iQ<inu<^waote4Keh;ifae.pre momeiitr as that ebeva* 
dmcfij^T FrQpkthe.ipeciBiens be has exhibited ie die Dio 
tiomiry, we *fU(e (fatiffied Ubet it will coduiq a faithful expo 
aitioo q£ iacU, with useful rules for simplifying; 

chemical preoticfl. , 

Tl)a Pmtienqi^'Waiifld have keen improved, for occasional 
coufultatjoPir 1^ page> numerals, for want of which, there is a 
dii%id^ of remtrbig to specified passages, in such extensive 
dissertidionsif ^ hie aiticles Atthactjok, Caluhi(,Combus- 
Tioy, Electaicitt, Qas, Equivalents Ciirmical, ^c. The 
view of yl^t is ufually called die atomic theory, which he has 
given under the last-named aiticle, seems to us the most com- 
plete aiid most philobophicai hitherto ofTtied to the public, 
and preseajts some valuable rules for computing from analysis, 
die proportiopal weight, or priim> equualcuL of the larious 
simple and compound bodies. 0. 

ii. Thr Ehments of Chemical Scic?ic(. Btj .f, nomi im, M.D , 
Member of the Amenvan Acntlrmy, nvtl Profe$sor of Chemiatry 
in Harvard Univers/ty^ Camhridye. - voh, Sro. Bmton^ 
1B19 a7td 1820. 

This is the first original book on Chemistry published in the 
United States, and ineiely as siieh, iIcsitics i!ic nolirp of oui 
chemical readers; it contain-^ nolhiuj^ original Lithcr in expe- 
riment or observation, ncidier does it pioftss originality, hut it 
has the merit of perspicuous arraugenii lu and (*andid narrative. 

The first volume includes a siiceiuet areoiint of the doc- 
trines of attraction, heat, light, and elertiieity, of the chemical 
properties of the supporters of combustion, and of the simple 
inflammable unmctallic bases, and concludes with a general 
view of the process of ronibustion, and of the analogies 
between the simple siibslanees and some of Iheir compounds, 
with remarks on some points of chemical theory. The pre- 
liminary part of this volume is a judicious compilation oi' facts 
from the host English works ; but, in the concluding chapters, 
Dr. Gorham enters upon general views, and becomes more tan- 
gible to the critic. In his history of combustion, the author 
has scarcely done justice to Jean Rey who preceded Hooke 
and Mayow, and whose experhnenls tended to establish the 
inHiicnce of air in that process, and to lead to views analogous 
to those subsequently adopted by his eminent successors ; nor 
has he given as much room to the experiments and speculations 
of Hooke as they deserve, while he has detailed, with tiresome 
minuteness, the exploded theory of Lavoisier, and has even 
condescended to notice and "^transcribe, not, it is tine, without 
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iOBUe atihnadventon, theThomsonian seflfltis^Mibttstion, 

apoB which we haveforflierty ^priMiecFmf la this 

fAittef his book Dr.Gorham hiis ^d^astedioide pages ia 
detailing the absurd spet^latlons reftpeetiflg the' absorete sero, 
placed by Dr. Irvine at 700^., and by 9lrl DaKdn at 61^^. 
below 0, this small diser^nce being cf HMe fnlptorttoce, it 
would seem, in such inquiiies. There is also MiiSt that blight 
hare been omitted in relation to the eapadtiea df bliiiAl for 
heat; but we ran forgive these exuberanees/ as they'lhad to 
a tolerable compendium of Sir H. Davyds Mf^afehes eta flame, 
and to an exposition of those inimitable inyestigatlodilbwhirh 
ended in his discovery of the safety lampi 

In Dr. Gorham’s chapter on some points of chemibal theory, 
he adveits to the imperfections of idl systematic arrangements 
of the subjiTts of Chemistry, and to the difficulties which 
beset the aTitei m concisely setting forth his materials without 
frequent repetition, or mote hlamable omission of facts small 
in thembcl\es> but impoilunf in association. If/* says he, 
“ we commence with the piinciples of the science, its laws 
can be denioiibtriUed only by a reference to the mutual actions 
of bodies still unknown ; and it individual substances be first 
described, the {general teiins which have been appropriated to 
classes of faeU must be employed, and frequently but imper* 
fectly ej^plciiiRd.*' Of tliese ditHculties, and of many others, 
those who arc at all conversant with chemical writers, must be 
amply aware, and, in the present state of the science, we see 
little piobability of their removdl, or even of their material 
diriiiniitiun. Taking all things into the account, we are of 
opinion that Dr. Goihain has himself followed one of the least 
exceptionable plans of arrangement; namely, that which, after 
having discussed ^lic gcncial laws of chemical changes, pro- 
ceeds to the hi'«tor) of elcineiitury bodies, and of their mutual 
combinations in inorganic nature, and, ultimately, to their com- 
plex ariaiigeiuciits in the animal and vegetable world. We 
aie (luiU* aware that this plan is not very philosophical, but 
upon sucli a subject wc willingly sacrifice logical accuracy to 
perspicuous detail, and consider tliat as the best arrangement, 
which must easily enables the student to retain, compare, and 
apply the infinitely numeious, diversified, and scattered facts 
of this endless brunch of natuial knowledge. 

In adverting to the analogies between the elementary sub- 
stances, Dr. Gorham has struck out nothing new, and has not 
been peculiarly happy in retailing the opinions of others ; che- 
mical writers indeed generally misemploy their own and their 
readers' time, in entering upon the abstract philosophy of their 
science, and would fill their paper more advantageously in 
extending practical details, ana aescribing the minuties of ma- 
nipulation. Could we see a System of CJiemistry from tlie pen 
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of Du* WoUastoBt or of Sir Humphry Davy, we should indeed 
expect to be iiistructcd and edified by their iucureions into the 
truly plliilosophical and. specalative regions of their science; 
the former would surprise us by tlie profound suid accurate 
solidity of his judgment in regard to theoretical points; and 
the latter would enchain our attention by the brilliancy of bis 
generalisatioBSf and the happy talent which ho so eminently 
possesses^ of seiziog upon remote analogies and bringing them 
to beat upon pew investigations and discoveries. Hut as we 
fear that neitMr Dr. Wollaston uor Sir H. Da\ y, who already sit 
“ enthroned in the uppermost chambers'* will over (H)iidesecnd 
to the drudgery of compilatiou which has not inaptly been com- 
pared to labour of the anvil aud the forge, wo miist rest 
content witli, and should indeed feci grateful to, those who 
employ that measure of time and talent which they possess, in 
arranging and collecting the insulated and scattered facts of 
chemistry into a tangible aggregate, provided they perform 
their task with Judguiciit and candour, and not in that sour 
and distorting vein of peevish pctulaiiee for ulueh we have 
lately had occasion to reprimand a wiiter, who»e gencial in- 
formation aud indefatigable diligence promised at one time to 
render him eminent amongst Biitisli Syskniatisls. iiiit, to be 
brief, we would have chemical writers bestow mure time upon 
the real business of the Jahorator} , and les&» upon matters of 
opinion and speculation; not in detailing the figuics of retorts 
and receivers, nor in descanting upon the art of filling soap 
bubbles with hydrogen gas, but in describing faithfully aud 
minutely the various obstacles that oppose the student's pro- 
gress in the common processes of experiment, as w^ell as in the 
more refined and diiKcuIt branches of analysis. We are no 
admirers of Scientific Catechisms, uor do we profess profound 
reverence for Messrs. Longmans' manufactory of Philosophical 
Conversations ; but we venture to suggest that even from these 
humble sources, for it is said there are sermons even in stones, 
some hints might be derived, useful to the systematic writer; 
at least, he might learn from them tlie mode of addressing be- 
ginners in the study, which though he is too apt to forget it, 
constitutes a main part of his calling as an instructor. 

But, to return to Dr. Gorham ; the second volume includes the 
history of the metals and of organic substances. As our author 
has omitted all mineralogical and geological details, he might 
have greatly improved his introductory cliapter on the metms, 
if he 1^ sketched tlieir natural history; be might also have 
introduced in this place, some few historical particulars re« 
specUng them, which are interesting and important to the student, 
and.wlilch we have looked for in vain, in other parts of his 
bqok; with tliese exceptions, however, Dr. O. has given a good 
sketch of the chemi^ habitudes of this class of bodies. 
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In eoQsid^ring; them indmduallf be has adopted ibe arrange- 
ment of Thenardi which, with all its fktilts, is perhaps, as little 
open to objection as any other which cou^ be sng^sted; ex- 
cepting that we should deem it improved by placing the di- 
vision which treats of bodies regarded analogically as metallic 
oxides, last instead of first. 

To give our readers some notion of Dr. Gorham’s indliridnal 
treatment of the metals, wc shall select one of the most im- 
portant, namely, Iron ; the general order of deseription is similar 
in all of them. Thc^fir'^t parat^raphs relate to the fmportanoe of this 
metal, to its general diffusion, and its mechanical properties; 
its two oxides an^ next d( scribed, and the difficulty adverted to 
of reconciiins: llieir composition with the atomic theory. The 
chlorides, carburets, phosphuret, and snlphiirets of iron are 
then treated of, and to these succeeds the history of its salts, 
in the Older followiim: 1. Chlorate. 2. Muriate. 3. Nitiate. 
4, Carbonate. Pliospliatc. 6. Sulphate. 7. Ferrocyanate. 
The liist paragr iph of the section on iron describes its alloys. 
Sucli is tlie grmral arrangement adopted under tlie head of 
eaeh of the iiiclaN, ancl it is in our opinion infinitely pre- 
ferable to that disjointed plan, generally followed by our 
own aulhois, of ccaihideriiig the metals in the abstract in one 
chapter, then salts in a steond, their combinations witli oxygen 
111 a third, find so forth ; the ]ierplcxity and confusion of which, 
if not self evident, may be amply judged of by reference to Dr. 
Tliomson’s system, ancl to M. Tliciiaid s Tnvfv, While how- 
ever w(* applaud our autliors plan, we cannot congratulate him 
on till, happiness of its execution; his details are meagre and 
iinsatisiactoij ; \;c are told nothing of the ores of the metals ; 
of till nvans of reducing them; of the methods of annijzing 
their combin.itionb, of their uses in the arts; and of many 
othcT things which Dr. Gorham might have picked out of the 
works of llatcliclt, Klapioth, and other standard authorities, 
and which vrould greatly have contributed to the value of his 
work, more especially considered as a text book for students. 

1 he speculations of Dr. Berzelius, and the hypotheses of Dr. 
Murray, arc very well as specnlalioiis and hypotheses, but they 
should not have been suffered to usurp the place of genuine 
philosophy. 

The epitome of Vcfifctahle Chemiblry is divided into three chap- 
ters; the first is subdivided into twenty sections, giving an 
account of the proximate principles of plants; the second 
chapter contains a brief view of the structure and chemical 
physiology of vecretablcs, which would have more aptly pre- 
ceiled the former; and tlic third is entitled, “Of the Spon- 
taneous Decomposition of Vegetables,” and includes the phe- 
nomena ancl products of fermentation. 

Tlie fluids and «f)l!ds of th^' animal body, and the chanjres 
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th«t.4teq4 tlMpr afmtatMOU deeoitponliob, we the subjeetl 
of the two concludio^ eha^rs; to the latter, ** mineral watm'’ 
ue tacked on as akihid or outrider; how these are connected 
with, or related to tqasted cheese andadipoceie, we cannot even 
guess; the ^rintdr, probably, is to blame; Dr. Gorham, how- 
eTer* giviw>ahi^Bt'faiaUj^ sketch of tlie ano^sis to be adopted in 
ascertajq^g t]|)«ir constituents ; and what is less pardonable, he 
refers to threadbare and insufficient authorities for further 
details; PhUlips, Marcet, and Klaproth, are the sources to 
which hi shdUld' nive directed his readers. 

Having olteady snid that Dr. Gorham’s book contains nothing 
either new or original, we have not thought it necessary to 
canvass the theories which he has adopted ; of the arrange- 
ment we 'have already spoken in teims of sufficient appro- 
bation ; but, having also briefly adverted to some of its de- 
fects, we doubt not that in a future edition ae shall see 
considerable improvement. Unfortunately every page of this 
work shows that the author is not at home in the labuiatoiy ; 
although therefore his reading is extensive, and has made him 
well acquainted with the labours of others, tlieic is a want of 
that free and easy description which we meet with in tlie wiitiiigb 
of really practical chemists, and which uiakebthe reader, ab it 
were, an assistant and participator in the prnrebb(<> tha^ aie 
brought before him. Dr. Goiham’b style and language, though 
without elegance, aic sufficiently con ect and uiiobjectiouable, 
but for tlie reasons we have just staled, hib book is dry and 
uninteresting to any except the mere tyro ; he has every where 
done ample justice to the British school of Ciieniistry, and in 
the introduction to the first volume, has giveu a very creditable 
sketch of the causes which have influenced the leccnt pi ogre bs 
of the science, and which have tended to annihilate the v isionary 
and speculttive generalizations of Lavoisier and his associates. 
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Awr. XVI. ASTRONOMICAL AND NAUTICAL COL- 
LECTIONS. No.p. • 

i. A Postscript on Atmospherical Refraction. Bp Thomas 
M.D., F.K.S. From the PhiloBopbioal Trans* 
actions for 1819. With a.pareUthetieiR Corr^tion. 

1. A S1MFLK and convenient method ot cji}csfstiog the pre- 
I ibp magnitude of the atmospherical rcfractieny in the opighbodr- 
hood of the horizon, has generally been considered as almost 
iinattiunahle : and Dr. Rrinkley has c\ru been disposed to 
ahhcrt the “ iiuposbibility of investigating an exact Ibrinula,” 
[that should represent all its variations], notwithstanding the 
“ striking spenmens of mathematical skill, which,” ab he justly 
obseri cb, “ hd\e been exhibited in the inquiry.” We shall tind, 
however, that the principal difficulties may be evaded, if not 
mcrcoiiie, b\ some very easy expedients. 

2. The distance fiom the centre of tlic eaiUi being icpie- 
smtcil by x, and the weight of the superincumbent coluniii by 
y, the actual density may be called z, and the element of y will 
vary as the element of x and as the denbity conjointly ; couse- 
tiwntly, dy = — mzdx; the constant ciuaotity m being the n*- 
ciprocal of the modulus of elasticity. 'ITie n-fractive density 
may be called 1 + oz, p being a very small fraction ; and it is 
easy to suo that tlie perpendicular tt, falling on the direction of 
the light, will always vary inversely is the refractive density, 
bince tliat perpendicular continually k presents the sines of the 
consecutive angles, licloiigiiig to each of the concentric surfaces 
at which the refraction may be supposed to take place (Nat. 

Phil. II. p. 81 0 and 0 5=— , s biing a constant quantity. 

i+ps 

The angiihu lefraction at each point will obviously be directly 
as ibe elementary change of this perpendicular, and inversely as 
the distance v from the point of incidence ; whence the fluxion 

of the refraction will be — — dr, as is already well known. 

V 

3. Foi the fluent of this expression, which cannot be diiecUy 
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integrated, tm may obtain a converging tcries by mcaiii ci* the 
Taylorian theorem ; but we must make the fluxion of the re' ' 
fraction constant, andllhat of flie density variable; so that the 

equation will be « = ‘Li. r + ^ +....ubei..g 

dr di* 2 d/-* 2.3 

tbe initial value of u, when r = 0. Now the whole \tH'i..iiun, 
of which H is capahlog while z decreases from 1 to 0, ext*md^ 

from to s; or, since p is very small, from s — ps to s; and 

dr being = — , wo have the equation ps s: rr + ^ + 

V dr 2 

. a • -rd-c — Md?< ' t (U» X dj; 

But v =2 >/ (Ji* — M*), dr = , and — = - — v , 

V d; V (i^ 


and da; being =r — — , and du = - wsd^, 

Mz * dr 7npsz cl; 

4. Wcniusit now doteimiiK the wilue of the density uliieh, 

when the temperature ib unifoim, heeonn^s simply =: y; hiil for 

which we must 6ml some otliei function of //, in(Iii(1iiii> tin 

variation of teinpcrdture ; and we niity adopt, foi ihi^ purpose, 

tlic hypothesis lately advaiietd by Proiesbor ].eshe, iu the ailiele 

Climate of the Eiic'yclopapdia Britaiiiiica, and suppose the di nsily 

to be augmented, by the eflect of cold, in the pioporlion ol 

1 to 1 + n n being somewhat less than ^ ; and since 

the density is as the prtssiiie and the comparative spicilic 
gravity conjointly, ae have z r= r/ ^1+n [|-0)'7 = 


gdy _ 

mh 

'■ — ndi, and ^ 

_ y_ 

ay 


dc 

Z 

ii 

V 

mpsz 

(f+^+- 

nwy \ 

“T/’ 

nvy 

wry 

and not ..i— - 

iiuy 

psz* 

psz 

psz 

pss‘ 


f^y ^ wz V nvy m^y 

lydr y * dr psz psz* psz * psz psz* 

'which stands in the original paper, in manifest defiance 
psz 

of thp first rules of arithmetic : indeed the rerv first rule of all is 
forgotten, for the paragraphs are numbered 1 , 2, 3, 4, 6 ... ! But 
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instead of retracing the steps of the ealcidatiim with these cor* 
vections only, it will be more sadsfaetofy to extend the general 
tlieorem somewhat further, without confining it to a particular 
law of tcm{)eratare. 

5. For this purpose we may make ~ f*.-— --ag f ' 

d» dr * dr * 

and we shall hare, for computing the coettcicnts of the series 
, d» rr 

"+ 57-2 + 
dr=i. 


the values 


dv 

dj: 

d7 

d2 

dr 


= v; 


Jn 

mm 
— dtt 

psAr “ p& 

dy ^ fddS 

dr “ dr ps 

dr fx 

— r= u ; 

dr mp6Z 

i d{.-:^+ .U. 
dr ^ vtpsz 

dr“ “ mpsz 




7//y“5 . 


mpsz 

^xv 

mp's^z^ 


Az , — dz „ - udr; aud 

mpsz mpsz^ 

—V. Now siucc m is about 766 


it is obvious that tlie second term, containing its square, may be 
neglected in comparison with the third, since the other quan- 
tities concerned in these terms can never difl'er materially from 
each other : for the same reason the term v may be omitted, as 
not being divided by p, and u may be considered as equal to 5 , 
and its fluxion neglected, as well as that of j:, which may be 
called = 1 ; aud wo may proceed to take the fluxion of 


ddn ^ ^ 


ddn 

dr* 

dr 

mpsz 

r»* 


4 
c'di 

mpsz^ 


wipVz^ mpsz 
fdv4-vdf 
mpVz* 

(< .\ 


Kv 


mpVz‘ 

miW' 


; whence d 
, Ah) 

5? = 


ddu __ 
dr*' “ 

mpsz 

Ta II 
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BOW k»i«)0i|veweqt to divide into the two portbu tod 
in order to obtaip tji«t part of the sixtih term whidi ie 

dr*^«ip»* + 

t (_L._.U/-^+iL_:+2L.).,-. Uewhol, 

»iq»Vz* \ mpu I \iiq»z ^ vmpVr mpVai*/ 

of the fluxion ofiOtt former part will rontain », which will dia- 

appeu again in the next term, being changed into dr, and the 

d 1}^ 

V* of the second pait will become 2 — in the Mxtii ttrui. We 

dr' 

shall tliereiore ha\e. foi (he easie of the liorizoiiial lefiaelion 

,h» 1=1 ,™i >=i.i C.i= ^ 

dr' Wpdi 7np di 7 Hfr di mp*dt 

,\v f ddiyii. .,tir«/r, n\ 

i\r mp^ di'Jvd? dr^\Mp \mp 

It ib obvious, that since ^4- — ^ ?*, the qiiaii- 

dr® \^v 7npsz mp^s*zj 

tity i tnuM be dcMived fioiii it by takiiu; the iliixioii with 

respect to V oiilv, and must be equal to , which is thi 

‘ • (I?- ctb 

piodiict of the second and thud cocnicuiils. Tlie flu\iuii of 

this quantity, is also capable oi a siniplei expiission ; ioi 

d'f' dr f 

since will in general be dixisible by ?», f =r = - 

dr i> B wo dr wdi dr wr dr' 

V dr* B dr B dr B dr* “ b d» w dr* 

t' B. ^4. ^ Coubcqueutly 
* ' dr ^ B dr» ^ ^ 
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pfessions, theTilaM derived from 4116 vaifotai l«PV>irii}efc mty 
be Bapposed to gotem the variatkms <»P tempenUtre : ol»etvmg 
fint» that jn general , 

m s= 766, p = . 000 2825 = ;-^; whence 

3540 

i=4.6Sl. ;;^=SI.3536 .j^=J6^,^=7W 
1 

— - = 67907 320. 
tHpr 

7. (A) If the temperature were uniform, we should have 

1 j V . w n k/ n ,dt» I 4.621 

y=s, dy=d=, 1 , f s=0, f =0, and ^ 5 =;—— s =— « ; 

cir mps & 

and when 5 = 1 , 3.r)21 

^ V 

dH ^ wi;rs‘ 

Ay 

fl? 
d'p 
clr* 


2w® 

— or if i;=0, IGSr^Rx 3.621 


! = _L(±_.] 

^ ?njrs* \Mps ) 

P = (i- («x5790732.) 

X 3.621 + 163/380 = 5524050000; of which is 7672300. 
Hence, for 5 = 1, we have the equation .0002825 =: 1.8105 
r + 2467 r* + 7672300 + ..., in which, if we put r» = 

.000130, we shall have .0002825= .0002939 + ...; which is 
too much: then taking = .000120, we have .0002825= 
.00021726 + .00003552 + .00001325 + [.00001647]: and 
this is somewhat too great a remainder ; for the quotients of the 
terms being 6, 3. . ., the remainder ought not to exceed the last 
teim; so that must be about .000121, andr = .0110, or 
37' 50 , which is too great by about one ninth By tlie assist- 
ance of this series wc might easily compute the refraction upon 
the hypothesis of Professor Bessel, who supposes the variation 
of density to follow the same law as if the tempei«'ifure wcie 
uniform, but alters the value of m, so as to accommodate it to 
the actual magnitude of the refraction in low altitudes. 

(B) In Professr Leslie's hypothesis, we have 
45 

*=»=•“ 


Vox. XI 


2 B 
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f s 1. + ; the initud value I + 2 h= 1.18 


Y>^ ” h . ”yy . ^m\ 

) pi^U 


Iny 


V, 


^^(l+4n)(l-{:)=:-^(2» + 8«0 

j#a pf 

dV _ I + 2» ~ t2wf 8«") 1— 8« 

d/^ a^pV nr/;**' 

i«=£L'.*L4.i2:.^s.4.£Lt+lI'.^l =r +?• 

dv dr Ay dr dz dr d^ d; 

dr du f dtf j; /l+ 2 » >1 

’ ' “ du di i? dr “ t> \ I 

^ " dtf p'> dz 


— .+ /r’f 

ps df 


r„ »^= {— (l + 8«)-ii(4*)] '- [ (o 4 1 1„>4 

^ " - Ips p& J p& I P' P' 

(1+8»)|4 ^,(1+4«) (2«+^»*)^=y'-.^ -f(l 4 8 k) 4 

42+14»— f (l+8«) 42«+16 w 432w') 

= ^(— 1— 8n— 2n— 16n'+4»4lfi» +lf»»’+24l4H- I K« 


■pV 


— 2»— 16n^42»+ 10/r432w‘) 




= 4-.(48»‘) 
pV 

dV 

dr* 

+ -^(48»’-(4«+ 16»*) +244it) 
mp 

I-8wM42» ^ 2416»‘.+48k' 

fflpr / tf^s* 

/142« 




I42n 


1 l- 8 »* n 42 « 

2 » 4 ' 8 to*') 


I my [ p 

■ P ) = 

1 »P V 


mp 

)■- 

I nip 




[ mp J 

1 mjy } 
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We have then, for the case of horizontal refraction, 


359 


Av 


^^AA53=z2xi.22(io; 


d’o .9352 


mp* 


X 4.453 = 68112 rs 


AHf 

24 X 2838, and^: 


: (4.4o3)* X 57y07320 x 5.7162 + 4.453 


X 15296*= 7657200 000 = 720 x 10635000: consequently, 
.0002825 = 2.2205 + 2838 r* + 10636000 r* ; now if r* = 

.0001, we have .0002825= .00022263 +.00008838 + .0000 10035 
[+ . 000020935 ] : consequently, .0001 is too little for r®, and we 
may try .00011, giving .0002825 = .00024401 + .00003434 + 
.00001420 [ — .00001005]. Bui in order to keep up the proha* 
blc sequence of the progression, the remainder should he about 
equal to the last term, or about .000011, and .0000209 should 
have been diniiiiislied by about .00001 instead of .0000318 ; so 
that we inu^t takt .000103 as the true value of r® on this hypo- 
thesis, and r= 34'5'f', witicli is rutctlif] loo great by about 
r ; a ditUriiiLe by far too considerable to be attributed to the 
cirotsof obsonatJon only; and we must infer, that the law of 
temperature, obtained from the height of the line of congelation, 

not oorrectly true, if applied to elevations remote from the 
eai Ill's surface. [If indeed this law wTre fully established, and 
rapabh' uf beiii^ applied, with any little modification, to the 
exact cdinputation of the refraction, it would be necessary, for 
the lowest altitudes, < ither to compute a greater number of the 
iliixioiial eoefiiciuits, or to divide the icfractiou into two or 
more parts, and dcteimiiic the successive changes of density 
iwjuired for each of them. We should also have] for finding, on 
this hypolliesis, the height jr, corresponding to the pressure y 

and the density ?, the expression ww: — m = 1 ^ + -^ hi 

; y being = , and = 1 + 4«*[: 

2::: — jy U — 5^) z + n — nzz * 

and the actual stale of the atmosphere would probably be very 

well represented by this formula, taking a = .1 or .11, rather 

than . 09 . 

(C) ]Proressor Bessel's hypothesis is also found to make the 
horizontal refraction loo great. Mr. Laplace's formula, which 

2B2 
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affords a very correct deteminatioa of the icfraction, is said to 
agree sufficiently well with dirrct observation also; but, in fact, 
this foimula gives a depression considerably greater than was 
observed by Gay Lussar, in the only case which is adduced in 
its support; and Uie progressive depression follows law which 
appears to be opposite to that of nature, die temperature vary- 
ing leas rapidly at greater tlian at smaller heights, while the 
observations of Humboldt and nlhcis seem to piovc that in 
nature they vary more rapidly. Notwithstanding, therefore, the 
ingenuity, and even utility of Mr. Laplace’s foimula, it can only 
be considered as an optical hypothesis, and we are equally at 
liberty to employ any other liypnthebis which rcprchciits the 
results with equal accuracy; oi even to correct our foimulas 
by comparison with astronomical observations only, without 
assigning the precise law of temperature implied by them. 

[D. We may compute the effect of a temperatuu supposed to 
vary uniformly with the height, by making z—y (l+^i— /\ 

or syj*, we have thcn~=l+U— r, oi jc', and d— 

y // // y// 

or =/**~*dr, which are initially the same. But tdx= 
— rdy ,dz zAy tdy , tb 2 tv mzz—tuii 

mz y yy mz Ay y mz myz 

coMM.iae.tl, d(=2±+i!!4'_2„,,. 

dz ’ mzz—tyy ‘ ^ ^ nizz—tyy * •' 

mzdz— tydj^ »» , .df Im+m^ 

7 ^; and initiallvfe .andf'asdr^s ■ •— 

{mzz—tyyY' " »«-< dr \m — t 

{{- C+H- (t- l)}ff = {(*{•- {) ({-!)} 

— f (f— 1). (2f— 1 ).^^. Now, if we suppose the tern- 
ps ps 

P«.WM to ™r, 1» i. 300 f.«, ,c !«« jL . ij = 

for the variation of density depending on temperature in 

209^000 earth’s radius x; hence i should be 139, and ( 
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766 ^ 

= 7g(j3Ij3y = ^'261 whence ^ = 5 . 822 . while the pheuo- 


tnp 


mena of refraction require this quantity to be about 6. Thus, 
in Bradley’s approximation, wc first take r s and then r 

=: pta (ZD- --^1 +^)j very nearly, or r 

3p*a 3«V _ 3r“ , 

— , aud vrs=pit 3r% or, while « remains 


V W ' ‘ s 

small, j^s = vr+3 — , which is sufficiently accurate near the 


zenith. If we make == G, we shall have 1-3, and 

mp 

/=176, which is equivalent to a depression of a degree 
of Fahrenheit in 227 feet : we shall then have, for f', 

-1.3x..'lxl.«— =24-.fi24 — , aud ^ = (1.3— .«24) 

pfi pfi dr* ^ 

— = .G7f) — = .676x16358, and 1 of this, or 1854, 

is the coefficient of the third term. With the same value of f, 
taking n=. 15, this coefficient would become, upon a hypothesis 
similar to Professr)r Leslie’s, 2236. 

8. It is not possible, in the present state of our knowledge of 
the subject, to dctenuiiie, from observation, cither the refraction 
with sufficient accuracy to enable us to compute from it the law 
of the variation of temperaiuro, or the variation of iemperatuie 
with sufficient accuracy for computing the refraction. Con- 
sidering, indeed, how inqu'obable it is that the upper regions of 
the atmosphere should be of the same temperature as the sur- 
face of the hills on the same general level, we could scarcely 
expect the agreement to be more complete than these compuia- 
tions make it; and it is perfectly possible either that t may be 
as great at 176, or that n may be .15 : hut we cannot determine 
from the observed refraction which of the laws of variation is 
capable of representing it with the greatest accuracy : much 
less should we be justified in believing, because Mr. Laplace’s 
formula happens to represent the refraction very accurately, 
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that the temperature varies the less rapidly as we ascend higher. 
It is, however, perfectly justifiable, for the purposes of astronomy ; 
to adopt the form of the equation which is shown by these ex- 
amples to be converging, and to correct Uic coefficients by an 
immediate oomparUou with observation ; and in this manner it 
has been found that the formula employed in tlic Nautiad 
Almunae is abundantly sufficient for the purposes to which it 

T y® 

is applied. This formula is .000*2825= (2.47 +.5v*) , + 
3600 V +3600 (].235 + .25 t*) — ; its results are aliiiobl 


identical with those of the French tables, except in the iinim - 
diate neighbourhood of the horizon. 1^111 the (‘fTcct of a 
diflerence of temperature, at the place of observation, is not so 
correctly rcprcNcntcd by any of the tables eominonly ciniiloycfl, 
and requires to be separutc'Iy examin(‘d.] 

9. The terrestiial lefractioii may be most easily delcimincMl 
by an immediate comparison with tlie angle subtended ut the 


earth’s centre, tlie fluxion of which is , and — r is iiii- 

^ vx cxiXr 


tially the first part of the coeflicieiit of the second term of the 
scries already obtained, and is equal to [about] 6 ; so that this 
angle, while it remains small, is six times the refrautioii ; corii- 
moiily, however, the redaction in the neighbourhood of the 
earth’s surface is somewhat less than in this proportion. 

10. The effects of barometrical and thcrmometrioal change's 
may be deduced from the fluxion of the ecpiation, if we makt* 
7/1, p, and n, or rather /, vary ; and for this purpose it will be 

convenient to employ the form ps = nr + [ 2(1/1— ^ ’ 

the value of the fraction, if wc neglect the subsequent terms, 
becoming 3.41 ;nnd this expression is sufficiently accurate f(;r 
calculating the whole refraction, except for altitudes of a few 

r 

degrees. Now the fluxion of p = v h 

s 

whKh wc may call f? » ** j is, d;» = [-" + 


/ 1 ss^ rr 

(2 (m — #) p hiss* 
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£ (^ZT + 7 ) coeflScieilt of dr being 

equal to and (ip - ^ + iM dp rr flaf-dA . 
»•-* \ i) r V stwj p^ 

being 3.4.1, and m—i, on this snpposition, 519. The pro- 


portional variation of p, or ^£1 will be ^ tat every degree that 

dw 

the thorinomctcr \'.iriLs fiom 50°; and — boiui:: al&o A,, 

D fci 0 0 ^ 

dw ,, , 7()l» 

will be --- — — =.003. The xaiiatioii of /can only 
M — t ulOxoOO ^ 

bt dttciiuiiu-d from uuujciture ; but supposing the •liter dtion of 

teiniK'iiitmo to eea^c .it the height ot about 4 milc'', it must 

ineuMse, with ciciy degree that the thermometer rises at tlic 

earth’s suifacc, about jJ„, and — being r]o* will be 

t 

247 

-z r-^ = .004. The alterations of the barometer will affect 

fiiyx 120 

du 

p only, — being foi ivery inch above or below 30. It is 

... 39.18 X 5280 X 12 , . . , . . , 

evident, since m= ... ■■ .v ■ . > h being the height of the 

Jual>/ tin 


b.iioiiuMci*, and d the bulk of oil corapajed to that of water, that 
w iiiiibt dimiiiibli, as well as p, when the temperature increases; 
stud tlie correction for / being subtractive, the three variations will 
co-operate in theii effects ; but the pioporlion will be somewhat 
(liflerent from that of the bimplc densities. If we prefen-ed the ex- 
piesbion derived from Piofessor Leslie's hypothesis, wc sliould 


merely have to substitute 


2d» 

T+iJi 



and the variation 


depending on the law of temperature would become about ^ as 
great. It must, however be limited to such changes as affect the 
lower regions of the atmosphere only, its argument” being the 
deviation from the mean temperature of the latitude ; but even 
\n this form it cannot be satisfactoiily applied to the observations 
at present existing ; although it appears to be amply sufficient 



364 


JitrommUti Md iiMtiui Cdlectiomi. 


to explain the irregularities of terrestrial refiraction, as well as 
the uncommon increase of horizontal refraction in very cold 
countries : and we may even derive from all these considera- 
tions a coirecdon of at least half u second, or perhaps of a 
whole second, for the sun's altitude at the winter solstice, tend- 
ing to remove the discordance, which has so often been found, 
in the results of aome of the most accurate observations of the 
obliquity of the ecliptic. 


ii. Extracts from two Papers on Prf ruction, hij the Rlp. John 
BniNXLEY, D.D., published in the Tramadion'i of the 
Royal Irish Academy. 

I. Read May, ISll. 

12. As it is of considerable importance, putticulaily with a 
«iew of comparing observations made m difl'erciit places, that 
Uic same refractions should be geuci>dly used, no objection, I 
apprehend, can be made to the gcnci.il adoption as far as 
about 80° of the French refractions, which are now so well 
known. 

13. Perhaps the following tables, “ deduced from the aliovc 
formula," may be considered rather more conveiiiiiit in many 
instances tlian the French tables; they will ceitainly furnish a 
useful check. The advantage they uilord is den red from the 
facility with which the computation can be made by lulp of 
tables of logarithms and of logarithmic tangents to four or five 
places of figures, such as are in the “ Tables requisite to be 
used with the Nautiixil Ephemeris.” By these tlic logarilliinie 
tangent of the zenith distance can be taken out at once, and 
the inconvenience of proportioning for the minutes of zenith 
distance avoided, which is greater than tlie new inconvenience 
occasioned by the second table. Hence the tables here given 
may be considered more convenient for observations of the 
sun, moon, and planets. 
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n. Read January, 1820. 

} 

Although obscrvatioDS of zenith distancesy when tlie olgect 
is near the horizon, are frequently afiected by irregcilarities of 
refraction, that seem not capable of being reduced to any lav, 
yet there is reason to suppose that the effect of these irregula- 
rities will disappear in a luefan of a great namber of observations; 
and thus a mean refi action for any altitude may be obtained, 
depending only on the mean zenith distance, and the corre- 
sponding ' heights of the barometer and thermometer. The 
investigation of the law of these regular refractions, as they 
may be called, has much engaged the attention of astronomers. 

This inquiry has led to the extremely complex but elegant 
inatlicniatical icsoarches of Kranip, Laplace, and Bessel. Their 
iiivi'stigatioiis are nearly related to each other. Dr. \ oung has 
also recently, by an entirely different method, and with great 
analytical skill, obtained an equation expressing tlic relation 
between the refractive force of air and the refraction at any 
zenith distance 

It is the object of this pH per to deduce, by help of a modifi- 
cation of the result of the hypodicsis of a density decreasing 
uniformly, by an extremely simple investigation, the lefraction, 
tit any low altitude corrcspotuliifg to any heights of the barometer 
and thermometer. The tables thence resulting, for zenith dis- 
tances, between 80^ mid the horizon, will, I conceive, be found 
as convenient as can be desired. They scarcely yield in 
simplicity to the French tables, and enable us to obtain the 
quantity of refraction, as changed by the weight and tempera- 
ture of the atmosphere, in which, near the horizon, the French 
tables appear entirely to fail. 

The first tables in which this has been attended to, as far as 
the horizon, if 1 mistake not, were those of Mr. Bessel. 

In our iguorance of the law of variation of density, we can 
only verify any hypothesis that we adopt, by a comparison of 
lesults with those obtained by direct oliscrvation. In this 
way, by help oi Dr. Biadlcy's observations, Mr. Bessel has 
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obtained a modification of the law of uniform temperature, that 
wilt give the refractions, to within about three degrees of the 
horisoD, with great czactnebs. Dr. Toung has, by adopting” 
a law of variation of temperature advanced by Professor lieslic, 
obtained an equation for refraction, tlic bolntiou of which 
gives die refractions with considerable exactness as far as the 
horizon. 

The following method is derived from the formula, obtained 
in the hypothesis of a density decreasing uniformly. However 
great, witlun the usual limits, we may suppose the change of 
density at the surface to be, there is no reason to su]jpo8e a 
material change in the law of density in the utmospliere. 
(Note. This reasoning may be fallaeiuus, and it appeals to be 
very desirable, that the &cts bhould be ascertained by .i buf- 
iicient number of observations, at given zenith distunees ueai 
the horizon.) At present we hare not hiilhcient obbcivatioiis to 
determine, whether the actual \iUiatioub of lefiiietions at low 
altitudes arc niobt couformable to tlu llaoiy of Mi. 13eb.s(l, to 
that of Dr. Young, or to tliat abo>c gncii 


TABLi: I. 


/. n. 


■1 

X, II. 


*()in. Ml 1 

o / 
SO.O 

1.3603 

6.90 

0 t 

S7.20 

1.7S37 

1 L.iA 

SI.0 

1.4031 

7.6:^ 

87.40 

1.8148 


b2.0 

1.1188 


bb.O 

1.8141 

lA.tV) 

83.0 

1.1681 

9.07 


1.S731 

16.0.3 

8i.O 


10.13 

S8.40 

1.9034 

16.7.? 


1.61.34 

11.00 

89.0 

1.9387 

17.4.? 


1.6464 

11.37 

89.40 

1 9734 

1S.00 

bfi.O 

1.6S03 

14.0? 

89.10 

4.0094 

IS.60 

80.30 

1.7163 

13.23 

90.0 

4.0464 


IHl 

1 .7.162 

13.7.? 
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TABLE II. 


Far. 

Thwmi. 

liOganthin^ 

' Par. 

1 Diciai. 

Logarithms 

Fhr. 
Thai 111. 

Logaiithms 

o 

10 

.3283 

1 o 

34 

.3048 

0 

38 

.2827 

mSm 

.3273 

33 

.3039 

39 

.2818 

B9 

.3263 

36 

mmm 

60 

.2809 

■9 

.3V33 

37 

.3020 

61 

.2800 

14 

.3213 

3S 

.8011 

62 

.2791 

13 

.3233 

39 

.3001 

63 

.2782 

16 

.3223 

40 

.2992 

64 

.2778 

17 

.31213 

41 

.2983 

65 

.2764 

IS 

.3203 

4V 

.21)74 

66 

.2735 

If) 

.31»3 

43 

.2965 

67 

.2716 

ao 

.3183 

1 

.2956 

68 

.2737 

:2i 

.3173 

43 

.2946 

69 

.272S 


.3103 

iG 

.2937 

70 

.2720 

23 

..•not 

47 

.2928 

;i 

.2711 


.314 i 

4S 

.2919 

72 

.2703 


.3134 

49 

.2910 

73 

.2694 


.3121 

30 

.2900 

74 

.2(iS j 

27 

.311 t 

31 

.2891 

73 

.2677 

VS 

.3l0o 

3V 

.28S1 

76 

.2668 

Vf) 

.3()».) 

33 

•2872 

77 

.2660 


.;ios<» ' 

6t 

.2863 

7S 

.2632 

31 

.Sinn '' 

33 

.2834 

79 

.2644 

32 

.3007 |l 

36 

.2S15 

80 

.2636 

33 

.3(I.)S 1 

37 

.2836 ' 

81 

.2627 


TABLE III. 


Ihciiii 


mji 

Hiiuiii. 

liOg iiithiiib 

o 


20 

.2913 

aSO 

.£909 

40 

.£90 1 

50 

.£900 

60 

.£896 

70 

.£891 

SO 

.£887 


I'SE OF THE TA1U.es. 

I.OR. A. in ininntrs = Tab. I. + (A. C.)T.ib. Il. + Tab. III. 
I.ojr. B. ill niiuutcb = Tab. I. + Tab. II. 1- Log. bar. f 7.277.1. 
Log. Bofi. lu sorondb Tab. 11 . + Log. bai. + log. laii. (acn. 
dist.— A I- B;. 
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SXAlirLt. 

App. Z. D.sS?*’ 42' 10". Bar. 29.50. Therm. 35°. 


Tab. I. 

87° 42'17 

1.8160 

Tab. I. 

1.8160 

Tab. II. 

35° A.C. 

9.6961 

Tab. 11. 

0.3039 

Tab. in. 


0.2906 

Ia)g. Bar. 

1.4698 

A 

63', 49 

1.8027 

Const 

7.2773 




B 7',36 

0.8670 


87°. 42,17 
87 . 49,53 
63,49 

11.2481 Tans. 86 . 46,04* (Z.D - A + B 
Tab. II. 0.3039 

Log. Bar. 1.4698 

Refr. 1051 ,5 3.0218 

s=17' ,315 

[By the Naulicni Almanuc. 

Alt. 2° 17' .OO' 

2° 20' R. 17'. 0" Diir. 1' 4,1 1). ;J5 ’J'h. 2,S 

8,9 2',10'+8,9 50,-17,:, 15°-|-42,(» 

42 

17.50,9 

17,5 

17.33,4 : and if 48®, iiihtcud of .'lO®, hi if fho 
standard tviiipiTaturc of the table, il woubl la* 17'. 27 ,8.J 
'I'he moan of forty-two observations of « I.yrap S. P. made at 
the Observatory of Trinity College, Dublin, (mean of bar. 29,50, 
and mean of therm. 35°) gave 17' 26",5 [: 5" less tlian Dr. 
Brinkley’s table ; 7" less than the N. A.]. 

If Table 2, Vol. XII., be added to them, tlicy will serve fur 
computing the refraction from the zenith to tlie hori/ou. 
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TABLE 2. V 0 I.XII. 


h”-l 

2S,50 

BAROMETER 
29,00 29,50 

30,00 

30,50 

H9H 

« 

/ 

tt 

n 



10,5 

10,7 

10,9 

11,1 

11,4 


M 

8,3 

8,5 

8,7 

8,9 


6,3 

6,4 

6,6 

6,7 

6,9 


5,1 

.5,2 

5,3 

5,4 

5,6 


4,1 

4,2 

4,3 

4,4 

4,5 


8,1 

3,4 

3,5 

3,6 

3,7 

74 

8,rt 

3,0 

3,1 

3,1 

3,2 

73 

2,5 

9.5 

2,6 

2,6 

2,6 

72 

2,1 

2,1 

2,2 

2,2 

2,2 

71 

i.s 

1,8 

1,9 

1,0 

1,0 

70 

1 ,5 

1,5 

1,5 

1,6 

1,6 

69 

1,3 

1,3 

1,3 

1,4 

1,4 

6S 

1,2 

i,« 

1,2 

1,2 

1,2 

67 

1,0 




I 7 O 

66 

0,9 




0,9 

(to 

o,s 




o,s 

61. 

0,7 




0,7 

63 

0,6 




0,6 

62 

0,6 




0,6 

61 

0,3 




0,5 

60 

0,3 




0,5 

6 S 

0,4 




0,4 

56 

0 ,.'» 




0,3 

51. 

0,.3 




0,3 

52 

' 0,2 




0,2 

50 

0,2 




0,2 

45 

0,2 




0,2 

40 

0,1 




0,1 

30 

0,0 




0,0 

0 

0,0 




0,0 


[Tab.II.+log.var.+log.tan.Z.D.s=log.R'. R'-Tab.2.=Befi.J 


Example. Z. D. 71*’ 26'. 
Log. Tab. 11. 0.2965 

Log. bar. 1.4736 

Log. tan. 71® 26 0.4738 

Log.appr.R.17.0",4 2.2439 


Bar. 29.761. Ther.43“. 
Appr. Refr. 175", 4 
Tab. 2. 2 ,0 

Refr. 173 ,4=2'5.V',4 
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[The Hime Example by the Nautical Almanac.} 

Alt. 18® 34' 

Alt. 19® Refr.2'.47",7 Diff. Alt. ,16 B. 6,61 Th. ,34 

+ 6,2— 26'i= + 4,l6 .24,-1,34 7®, +2, 38 
2'.62^ 1,34 

2,53,4 urr 

DifTcrcnci' , 5.] 

iii. Observations on M. Delainbu'S Ituncnksj nluiirv to the 
Problem of Jindiny the Lniitmh from iivo AliitiidiSj and the 
Time beiu'ceii. By the Rev. .Ioiin 13iii\ ki.i.y, D.D., Profes- 
sor of Astronomy in the University of Dublin. 

In skiving, in the last number of the Aslionoinirdl and Naiitieiil 
Collections, M. Delanibrc's ineibod of finding the Lititiide fioin 
two altitudes of tlic sun and the time In tween, a leiuark of his 
was inserted, containing a fiindtuneiital objection aivaiiist the 
method of Douwes. It appears, how(*\er, tint M. Diluinbie, 
in his jVcw/rc//e.s /?//?( i/ows Conn, dfs Ttw\^ |>. 316, has 

pursued an erroneous line of icasoinnj, a circiini«(tanee ran* 
indeed as to that learned and i!luslri*nis aslionoiner. Thai 
ubjcction to the indirect method of sohing the problem is not 
founded. 

a 

M. Dclsiiiibre has the eciuation (p. 317), — =:ros. 11— Ian. ip 

sin. H, }[/ being a small aie. lie assumes a value for H, and 
computes both \I/ and (11 + if/) fiom this same (*r|uation, and 
finds {11 + yp) This surely could not b(* otheiwise. 

It is singular that it escaped M. Dclambre, tliai; the interval 
between the observations disappears from his equation. 

Another point of view shows, that what he has done is not 
relative to the mi thud of Douwes. It is not an impossible 
supposition to make the declinations exactly equal, and then 
his method of computation, page 321, concliidcb nothing, in- 
stead of becoming the mctliod of Douwes. 

llie usual ohj(‘ction& to the method of Douwes are, 1. Not 
allowing for the change of declination. This can occasion no 
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error of consequence to the navigator. But in fact, if great 
accuracy be desired, the change of declination may be easily 
allowed for in practising the method of Douwes, as stated 
below. 2. That, except under great limitations, the latitude 
computed may Ix^ further from the truth than tliat by the 
reckoning. But Dr. Brinkley's method entirely obviates tliis 
objection. Ilis method is intended to correct and extend the 
results obtained by the original method of Douwes, even for 
cases wheie it ^loiild otherwise be quite useless. 3. The 
length of the computation has also been objected to, but unless 
it be repeated two or three times, it is shorter than the direct 
ran be made, and it possesses no ambiguity embarrassing to 
those not conversant in sjiherical trigonometry. By Dr. Brink- 
ley’s mctliod it rarely indeed happens that two upcratioiis me 
neccssaiy. 

Di. Biinliley has given the ibllowing method of allow ing foi 
the change c»f decimation. 

I Living comput(d the middle time by the method in the ri 
(|iusUe table>, or by the common log. tables, add to il half tlie 
inteival to get the time fuiUiest from noon. Or use the esli- 
inated time when the observation fuithcst tium noon was made ; 
add together (three places of log. aie suliicient), the sine of 
time furthest fioin noon, the secant of the altitude belonging to 
tills time, and iNe cosine of the lat. by aeeoiint; look for the 
'‘um among the log. sines, and take out the ronesponding cosine, 
which is to 1)0 added to the log. of the change of declination in 
minutes. The sum is log. of die eoircctioii of the altitude 
furthest from noon. I’his is to be added to that altitude when 
the sun at the other observation is nearer the elevated pole ; 
otherwise subtracted. The altitude so corrected is to be used 
instead of that observed, and the deeliiiatioii to be used is that 
at the observation nearest noon. The computed latitude found 
is to he corrected by Dr. Brinkley’s rules in the Nauticitl Al- 
manac 1822. 

It will larely occur that the time is not known with siiflicient 
exactness for this correction of the altitude made to obviate the 
effect of the change of declination. Thus the eorreelioii mW he 
easily had for the direr I method. 
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M. Bdnoim'ft desanpie, tkiia coiqmted, will aftcd An ipr 
stance of the indirect method leading to a true reanlt, wiltin' 
exactly computed; contrary to the opinion -of M. Dehunbre. 


Example. 

K Ob, PW. alt. WP 14', U lotcral Orrl. «o.I5' N. Ul. by mbMlw 

9 ObtPM. sU. 16 6 , SlnwIffO lucK'iM* i)rflecllii.-=-3' 4S^.45'^. 


Kec. 80.16' .... 10.00198 

Ser.46.4S lO.IHOlNI 

4.owwr 

A 1 tWIlfl 
AC Bln 980 ao' 0.41710 
80555 lu6 4.50780 

iiicd.t.6n9f,5Biii 0A0B74 

91 30 

t.ii.niionlO 59,5 i 

11 50,9 riu. 9.41110 
9 


uat ain. 49 14,1 

07917 


16 5,4 

27796 



SfMOl 

log. 4.50649 
0.11716 

4 4.8H43H 

ined. time 59U.I.V 
99. 30 

am 9,69803 


it. lur. from noon 71.15 bin O.IRil 
10. 0 i.cr 101017 
net ain 491 1,1 07917 4M.4.9 cua 0.A10 

III 1 -III 10 ;i,5 97009 

■■ ■ bin 9.690 

.19555 

riis 9.S75 


lof . 3 0.477 

9.875 

9,3 0.359 
10 5,H 


8070 low 3.93800 
07917 

’tmw ain 490.9r,S 

40 38,9 
H 15 

Ut. compd. 4H 53,2 

lAl. b> arc. 48 45 

+1) niT loR 0.01 1 
U..'i5S 

Gorr.lat.— 3,0 U4H2 

4853,9 


cot 48P45 9.943 
Ull 8 1 5 9.lbl 

9,;19.1l)l 
Pain 0.5.19 

4 . 1a coa 9.070 
_ T 10.1441 

.—S Uin 10.110 

— Cfcc 10.910 
9 

0.439 
A.C. 9.508 


tan .59^99' 10.113 
lol. 11 .50 1 0.57 I 

9)90.0KT 
Q till 10 .143 

MT tau 10.993 
150 

ItU.SO'ain 9.411 


Lat. 48..10,9 

Hail the calitiiatrd time hreii iiaed, the cnrloard p.iit noiihl I1.1M lirrii iinnpri'aiii). 


Takine 46^ 55 for the Int. by arcdiiiil, ihi* acrtmil anppotition ul ll**laoibi«‘, the coin 
iiiilril lal. will be 48^ 47’9 
48 55 

7^ loij. 0.899 ^ 

9.508 


Cnrr. lit. + 9 ,11 
48 47,9 

Lit. 48 50,1 f 

^uppoJnc lat. by i^kuiilng 470,50' 
Lat. I’ompated will be 49 93,6 


1 33,6^ 

4. D 03/1 log 1.971 
9.568 

Coi|U|jt. 34,0 1.539 
49 93.0 


Tliia lit. ia Ineuct only by 1 ', 
altbougb Uielat. icrount 
waa inenirt by 1 ». 


Lit. 18 lU.o 





o/Mtf OmtiiMttGe k/t I8lt. 

It appears from an Article io the Annales de Chimie for 
April, that the error of the Table of Corrections of the places 
of the stars, in the Connnissance des Terns far 1812, consists 
only ill the omission of the character O &Lt the head of the 
second column. This omission had led two astronomers of 
Gonsirleralile reputation in London to point out the whole table 
to the Editor of these Collections as erroneous; and he is 
obliged to eonfess, that although he suspected the nature of 
the error, he had not the sagacity to disrovei how simply it 
rniglit he remedied, as perhaps he ought to have done. 

fie had hinisclt' bjcn pul to great troubi * and inconvenience 
for want of tlie errata page of the Cofinnismucc dis Terns for 
1S23, having received tlic volume without it : and he tliought it 
due to the Editors to endeavour to siipjdy the deficiency of their 
l^MoIvsellers or their Binders: ncser imagining tlial they could 
ha\e supposed him so mean spirited, as to mention the circum- 
stance from jealousy or ill nature, or that they could have attri- 
buted to him tlie silly vanity of secLing to claim reputation from 
having been tlie humble instrument of collecting a few errors of 
the press. That he was not deficient in sincere respect for the 
author of the talile, or in gratitude for the labours of the French 
Astronomers, is suilicieiilly demonstrated by his remarks subjoined 
to the Lunar Observations computed and compared : and the 
many maiks of iriiiulsliip and kindness, which he has received 
from the Editors of the Annales de Chirme^ have rendered it im- 
possible that he should voluntarily have made any observations, 
that he could have supposed likely to wound their feelings un- 
necessarily. He might indeed have fancied, that he had some 
little reason to complain, that no acknowledgment was made, in 
the. errata page in question, of the source from which it had been 
derived : and still more chat no return had been made for the com* 
munication, by a private indication of a similar nature. He has 
now, however, for the first time, to acknowledge a favour of 
this kind, in a public denunciation of no less than 60 errors*^ 
at once; to wliich he must himself add, extempore, 180 
VoL. XL 2 C 
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noro) of «qiNl magnitode* beginaing vidi the -yeu 1891 1 the 
Eogluh eoeopoters having ahiugft aegleeted to attend to the 
OlwrvBtktt of Mr. Bnokhaidt, contained in a note at die 
end of hiB Tables, that the Supplement of the node is to be 
dinunisliod by 7' whenever it is to be inserted in an Almanac. 
It nay, however, be remarked, that this omission can never 
have a setmUe effect in any computations, for which the mean 
place of the node, as set down in the Almanar, is employed ; 
and that both these misconceptions might have been easily 
avoided, if die learned author of the tables had condescended 
to givL a single example, of the manner in which a computer is 
to proceed, in employing every part of them. But it must be 
confessed, that it is difficult for a real mathematician to be 
aware of all the precautions, that are required, for avoiding the 
occurrence of errors of this sort in the hands of mere me- 
chamcal labonrers. 

V. The Force of Magnetism, compared with the Dip. Kxtroited 

from Captain Sabinl’s Appenda to Captain Pakuv’s 

JownaL 4to. London, 1821, p. cxxxviii. 

Having detailed the Observations uu tlic intensity of the 
Magnetic Force, it may not be uninteresting biiefly to examine, 
how far the results are consistent with tlic ratio in which it was 
expected that the magnetic force would be found to vary under 
different dips of the needle. 

“ In the Rules and Tables for clearing the Compass from 
the regular Efiect of the Ship's Attraction, printed in 1B19 by 
order of the Commissioners of Longitude, and published, with 
some alterations and additions, in the Journal of the Sogal In- 
stitutsan for October, 1820, the magnetic force in the direction 
of the dipping needle is considered to vary, inversely, as the 
square root of four diminished by three times the square of the 
sne of the dip ; and the force acting on a needle limited to a 
horizontal motion, inversely, as the square rootof three increased 
by the square of the secant of the dip. 

. The Observations at Melville Island are. entitled to principal 
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consideration, as haying been made under more fitvourable cir- 
cumstaDces than mre paesenled by tlie other opportiiDities of 
the yoyage ; they are, therefore, to be oomparad with those which 
W(Te made in England. 

The dip in London being 70^ 33'.3, and at Winter Harbour 
88° 43.5, the fonc in the direction of the dipping needle 
should increase by calculation in the ratio of 1.153 to 1. 

‘‘ 'Ihe time of vibration of Mn Browne’s dipping needle d&- 
creased. between London and Winter Harbour, in the proportion 
of 481 to 44(), and consc(|ucntly the force appeared to have in- 
creased in the ratio of l.l(i3 to 1. 

“ The dip at Sheerness being 69° 55', and at Winter Harbour 
43'.5, tlic magnetic force should increase by calculation 
UR 1.163 to 1 ; but the force acting on the horizontal needle 
Nhoiild be diininished in the proportion of 13.27.> to 1. > 

The times of \ibra*^ion of the rhiee horizontal need l« s iii- 
cn ased bet\\ef*iiShecrnoss and Winter Harbour, in arcs fnnn 7 
iij 14 defirees, respectively, as follow : No. 1 as 339.7 to 94.5 ; 
No. 2 as 327.4 to 90 ; and No. 3 as 316.1 to 85 ; (*onse(|uently, 
the fori'e acting on them appeared to have diminished by No. I 
.i.s 12. !t3 to 1 ; by No. 2 as 13.2.3 to 1 ; and by No. 3 as 13.83 
to 1 ; llie mean being as 13.33 to J ; dillerinir but ^ from the 
result of the calculation. 

“ This perhaps, a nearer agreement with the theory than 
there was reason to have expected, considpring how miieh the 
iiiiavoid.ible causes of iiiiceitainty in such experiments arc aug- 
mented ill liigh magnetic latitudes. 

‘‘ Tlie results on the 26th of .Tunc, and on the 23d and 24lh of 
July, 1819, compared with the observations in Eni^land, will 
also be found to agree as well with the theory as it is reasonable 
to expect ill experiments, where nc^lhcr lime nor circumstances 
admitted the adoption of the precaution.^, requisite to ensure 
the utmost accuracy of which they are capable; and where, 
perhaps, the moving of the ice during the observations may 
iiuve introduced an additional error which no care could guard 
against. By the experiments of the 2fith of .lunc, the force 
had diminished by Needle No. 2, as 2.815 lo 1, nnd by No. 3 

2 C‘ 2 
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as 2.86 to I 4 and supposing the Dip to have been 83^ 04', as 
was found by rather an indifferent observation, the theory would 
require a diminution of 2.5 to 1. By the experiments of July 
the force had diminished by Needle No. 2 , as 3.28 to 1, and by 
No. 3, as 3.198 to 1 ; the calculated diminution being 3.12 to 1 

It does not appear that this connexion between the dip and 
the magnetic force was ever before theoretically laid down, or 
experimentally established ; it is, however, only an application 
of the system of Aepinus and Conirtmb to a hypothesis re- 
specting the magnetism of the earth, which is perhaps partly 
original, but which is the most simple and natural that could 
be assumed. 

A strange assertion has lately been made, in a periodical pub- 
lication, rcspectiniT tlu* author of the paper in question, which 
is, tliat be mus»t have been ignorant of the existence of a plane, 
in wliieli a mass of iron, rendered magnetic by its temporary 
situation with respect to the earth only, produces no efit^ct in 
the needle of a compass placed near it. 

It IS impossible that such an assertion could have been 
made by one who had properly studied the grounds of the mo- 
dern ihioryof magnetism, as laid down by Atpinus, by |)r. 
Robisem, by Haiiy, by Biot, or by any (»tbei good i*lemeiitary 
writer, and who liad read the paper with any thing like 
attention. 

The most superficial consideration of the nature of induced 
indgnetism will show, that a mass of soft or conducting iron 
must become a lerrclla,” or earlli in miniature, by the action 
of the earth’s magnetism ; aud that as such, it must have its 
magnetic equator, on which the direction of the magnetic 
force is parallel to that of its magnetic axis, and consequently 
to the magnetic axis of the earth ; and that when the ucedle is 
situated in the plane of this equator, it esmnot be disturbed 
by the magnetism of the terreila, which must act in the same 
hue as the force of the earth itself, though in a contrary 
direction. 

That Mr. Lecount should have fancied this a new discovery 
is not at all surprising ; aud it docs him great credit to have 
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pursued his inyestigation under many disadvantages; but it is 
much more remarkable that a literary man, who has written a 
great deal, and who has probably read a little, should have 
been so completely uninformed. 

If the author of the paper pubUshed in these selections had 
been ignorant of the fact, he could never have remarked, in 
the 11th section, that “ a horizontal bar of soft iron will lose its 
effect on tlie needle in four positions, at right angles to each 
other; and a bar so liicliiied as to become perpendicular to 
the dipping needle in die plane of the meridian, will lose its 
eifeet in two opposite positions in that plane only nor could 
lie have obtained the result now so stiikingly vciified b) 
Captain Sabine, if he had been so ignorant of the theory as 
the Reviewer’s assertion implies. 

It is true, diat, if the account of Captain Flinders’s obsei- 
vations is correct, the table given in this paper is not appli- 
cable to such a ship as Captain Flinders’s, in the neighbour- 
hood i r the t(jiiatoi,m)r in the southern hemisphere ; and th.it 
if the iffecl which was simply culled regular in the first uuyalh 
lisfud imprc'ssiun of the jiaper, had been considered by the sea- 
men intrusted with it for trial, as the principal or only efiect, 
though the author distinctly pointed out another effect, ii'^ fre- 
quently occui ring, uudei the name of tin nrigular attraction, 
they might have bee n misled by the incautious application of the 
table to all cases iiidisciimiiiately. 

It is also true, that Mr. Barlow and Sir. Lecount have as- 
certained, that cast iron is capable of producing more distinct 
effects, by its induced magnetism, tlian might have boon ex- 
pected by those who understood the term utsaft iron, as syno- 
nymous with couducting, in too literal a sense : and if Mr. 
Barlow had claimed tliis as a discovery, and if he had also 
claimed the meiit of having first experimentally ascertained 
the truth of his very ingenious friend Charles Bonnycastle’s 
theoretical assertion, that the induced magnetism of a shell 
ought to be equal to that of a solid sphere ; it would have be- 
come the duty of those, who sat in judgment upon his papers, 
to examine how far these discoveries were actually altogether 
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ori^nal, and how far they deserved to be announced to the 
jworld aa anch : but if such a publication could not be enconn^d 
without admitting the originality of other facts, which they sup- 
poled to bitkeown to every student of natural philosophy, tliey 
had stately some reason to heritaSe, before they gave it their un- 
-quallfied approbation. 

eiu Thtrd Kijiort oi CoiumissHitur'.tt'itpouiUdhii lh\ Mnjti!’, 
to cotisidei the biihjeU of Wnyhts tnid jUtuburn, 

& 1 ay it PLK 4 iC YoIR M\II 'IA, 

Wn, till run'tiiiNMni 1 h} \oiii Mafosty, toi tlie piii|ioM' ol 
ooosidmiig tliu miImiU ot MLis;lith iiutl lULdMiics^ li.i\e now ioiii|iUU(l 
thtt exuniiidtiun of fn' stAndjids uliich wc have thought it iiccTssai} to 
compaie* IJie iihm'-iiii iijimiIs wliicli vie have lately peiformed, upoii the 
apparalui employed h\ tlie late Sir Gcorp^e SliOLkbuigli Evelyn, Ikive 
enabled iib to deteimuie, viith huibcieiit piicibion, tlie ueightof d i;iveii 
hulk of water, with d view to the fiairjc the iiugnitiide of the stdiidaid of 
weight, tlidt of ]eiu;th being aheady dtUi mined by the (vpiniiidits k 
I dtcd in om foiniii Eeports, and mi lidve toiind by tin lonipiitiitions, 
which will be detailed iii tlic \ppendi\, that the weight of a eiihie nidi of 
distilled wdtci, at of rahii illicit, is 72 giains of the J^diliciniiiitary 
standard pound of 17 snpposinc; it to be weighed 111 a \aeuiini. 

We beg leave thcretore finally to leruniiiipiul with all liuiiiihty, to yoiii 
Migesty, the adoption of tlie regulations and niodificalioiis siiggesteil 111 
our former Kepoits ; wliirh are piiueipally these 

1. -— That the parliamentaiy staiidaid yarri, made by Rird in 1700, lie 
hencefoiwardb ronsidcred as the authentic legal standaid of the Biitisli 
empire ; aud that it be identified by declaniig, that 39.139.1 mrhps of thib 
standard, at the tcmpeiaturc of 6s° of Fahiruheit, have been found ef|nal 
to the length of a pendulum bnpposcd to vibnitc bcconds in Loudon, oh the 
level of the sea, and in a vacoiiin. * 

2. — That the parlianicntary btandaid troy pound, according to the 
two pound weight made in 17 18, lemaiii final tei cd , and that 7000 lioy 
grams be declared to eoiistitiitc an avoiidiipois pound , the cubic inch of 
distilled waici being found to weigh at 03 ^, in a vaciiiini, 353 7 s 2 ifarharaeii- 
tai^ grams. 

3 . — That the ale and corn gallon be restoicd to then oiiginal equality, 
by takuig for the statutable common gallon of the lliitisb empire, a •neaii 
value, such that a gallon of coiumon water may weigh 10 pounds avoirdu- 
pois in ordinary ciiciiinMauics, its lonteiit being neatly 377. i ciilne inchcb; 
and that correct slandaids oi tint imperial g.illoti, and of the binliel, peck, 



370 


* On Wfigiti and Meaturtt. 

4 

iHnirt ind pint derived from itiand of tbeir parta^ be procured withont 
deity for the Etcheqaer, and fiir inch other offices in your Majeity”! do- 
minions, as may be jndged most convenient for the ready use of your 
Majesty’s subjects. 

4 . — Whether any fnitlier ley^islatlve enactmenteape reqidrid, tbr enforc- 
ing a uniformity of practice tlirouidioat the British einpire» we do ^t feel 
onnelvps competent to determine. But it appean to us, that nothing 
would be more conducive to the attainment of this end, than to increase, 
as far as possible, the facility of a ready rccnrn'nce to the legal standards, 
which wc apprehend to be in a great measure attainable by tlie means that 
we have recommended : it would also, in all prolmbility, be of advaufoge 
to give a greater degree of publicity to the Appendix of our last Keport, 
containing si comparison ui tlie customary measures employed throughout 
the country. 

5 . — Wc are not aware that any further services remain for us to per- 
form in the execution of the commands laid upon m by Your Majesty's 
commission ; but, if any superintendence of the <YgnlBtions to be adopted 
were thonght necessary, we should still be ready to undertake such inspec- 
tions and examinations, as might be required for the complete attainment 
of the objects in questioii. 

Loiulm, fiSigiicd) Cborgk Cli.kk. 

.11 .Viin/i, iriji. I)A\ii:h Gildcrt. 

W. H. Wollaston. 

Tiii»mas Young. 

Henry Kater. 

APPENDIX. 

Tub commissioners liavmg been funiislied, by the kindness of the 
Honourable Charles C. C. Jciikinsoii, witli the apparatus employed by the 
late Sir Georgu Slinckburgli Tvelyii, in tlie determination of tlie magnitude 
of the standaid weights, and tlicre being some doubt of the perfect accuracy 
of his method of measuring the capacity of the bodies employed, it was 
judged iieechsary to i-epcatthat measurement with greater precautions; and 
the results of Captain Hater's experunents have afforded some slight cor- 
rections of the capacities in qnestiou. 

The sides of Sir George ShuckbuiT^’s cube were found by Captain Kater 
equal to 4.93911, 4.93934, and 4-93935 inches; the diameter of the cylinder 
3.p97]ji, and and its length 5.99600 inches; and die diameter of the 
sphere 6.00759 inches. Hence the content of the cnbe appears to be 
194.1969 inches ; that of the cylinder 75.9398 ; and that of the sphere 
113.5964 inches of Bird’s parliamentary standard of 1760, recommended 
in the last Report of the commusioners, or of ilk standard made by 
IVon^toD for Sir George Shuckburgh. 
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T&e diffiKKnoeof thewe^tof AaaiVoniair»t6^f witt the barome- 
ter af 99.O1 ttid ifttrater at 6 o. 9 S wai aiaei. 79 gnmi and adding to this 
the an cqiad Inilkof tlKairat€9P|f«faichiiih.J|ofthatof the 

fiBteri or 36.96 giainSf and subtracting from it of this, or 4.96 gnin^ 
the bnoyanQT of the bniB weights^ we obtain 31413.79 gnins for the 
wel^t of the cube of water in a Taenum at 60.9°. Now this cnbe is less 
Umn the anpposed measure at the standard temperature of 60^, in the 
ratio of I to iMOOSd?! on noeonnt of the contraction of the brass ; and 
the water is denser than at the standard temperature, according to 
Mr. Gilpia^ expernnents, in the ratio of >99999 to . 9999 iy or of 1.00017 
to 1 , the whole correction, fbr the difference of 1.8^, being .0001133, 01 
3.55 grains, making 31410 . 94 . for tbe weight of the cube of water in a va- 
runm at 62^ ; which, divided by 194.1969, gives 259.907 for the weight r*r a 
cubic inch iu Sir George Sbuckburgh’s grains. 

In the same manner we obtain for ttic e^liuder, wliioh w Sod in 
air under the same ciiemiistauccs, and in water at 60 5^, r '■ffeicnec 
being 19006.83 grains, the eoirectioit foi* the etl> « • . * ijianc> 

amounting to 19.43 grains, and for the difference of Kiiiiiriar.iu of the 
water and bra^s conjointly, the densities bring .990955 and .999^ the 
correction .0001 4 . 5 -.000047 ^.000098, 01 i.sh?i.'ins lea\iiia-i i 7 . 5 /grdmi 
for the whole eoncction of the weight, as redui' ' 1 » al OJ' , and 

making it 19084 . 40 , winch divided by 7.5.8398, the i o >1. t! i‘\ lindci, 
affords us 853 . 851 , tor the cubic iiicli in a sacuuni at us". 

The sphere was wciglicd iii an at 07S the baionicfoi standing at so 7 * , 
the correction for buoyancy is here ■ i . «r for JBhy 1,5 j praies, 

99.79 ; while the temperature of tifi° leqiiires, for the difference belween 
the expansion of brass and water, the addition of ono42 -.000126, or 
.OOO894 of the whole, that is 8.43 grams, iniikiiig the whole curiection 
38 . 15 , and tlie weight in a vaciiuni 9871 1 u 6 ; which, divided by 113 . 5304 , 
gives os 252.907, for the cubic inch ui a vacni!i,i. 

The mean of these thiee incdsunes is 252 . 8 Bb, giviiig foi the Ihiee eiiors 
+ .019^.037, and +.019; and tliis mean, lednred to the pailidinentaiy 
standard, makes 858.792 grains, for the cubic inch of distilled water at 
6s°, weighed in a vacnuni, or 252 4.56 in air, under the coiniiion circum- 
stances of the atmosphere, when weights of brass are emp]o}ed. In a 
vacuum at the maximum of density, tliat is at .59®, the weight of a true cu- 
bic Inch will be 255 grains, and of a cubic decimetre 1544 »*. Tlie pro- 
posed Impeiial Gallon, of tc.i pounds, 01 70000 grains, of walci, will 
contain very nearly 277.3 cubic inches, und( 1 common circuin'.tancos. 


•It appears, however, fioni an official Report, obligingly commuiucated 
to ns by Br Kelly, thdl the actual standard eliiliogramnic has been found 
(0 contain only 154 J 3 Eiigli«b grams 
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L Mechakical Science* 

§ The Arts, Agricultural Egohont^ 

']. Improvement of Oil AamjMl.-— MM. Arag;o wad Fresnul 
have lately applied the principle of Count Rumfoid’s concentric 
or co-lateral meshes to the improvement of lamps, inlendod 
either for lie^ht-houses or theatres, or for other uses ivLt-re a 
strong bright clear light is wanted. In order to obviate tltc 
difficulty which was formerly found to arise fioni the carboniza- 
tion of the wick by the great heat occ^asioned at the summit of 
the burner, the oil was made to flow over at the mesh, in the 
ma *ner proposed and adopted by M. Tarcel ; and in thus keep- 
ing th. flame at the top of the wick, a full, clear and steady 
eoinbr ■ • ^^as obtained. Many eircnmstanceg require atteti- 
lum in ‘ ap these lamps produce their best eflect ; ns the 
sjjaei. * I lie meshes, the si/e of the air canals, the height 
of the \!i'e I ^ the magnitude of the reseivoir, idc. When 
()irfect, thi cAiKnments made \iitli them, tliough they seemed 
til iiidiiati^ .1 dh^lir device of saving in the oil reciuhed to 
piodueo a e«.rt i.>« iiiUinruy of light with lamps having two wicks, 
yet they did not, . .i peueral lesult, with three and four wicks, 
Justify the »iiS oi (*ouiit Kumford; aud the quantity of light 
produced, was about the same as what would have been given 
by the same quantity of oil binned ui other economical me- 
thods. The piiiicipai a(i\uiitage is the poi^ er of concentrating 
all the light mlo one locus, so that when advantageously 
placed, as on the ccntie of a lurht-house furnished with lens, 
the gi cutest qii.iiitii/ may puss fioni one ])uint through tlie 
lenses. The light of these lamps is very regular ; for, aftei 
twelve or thirteen hours’ buniiu it does not diminish more 
than one-fiflli, — at least such w is tlie result with a four- 
wicked lamp placed m the focus of a large lens. The quantity 
of oil allowed to How over at the v lek, should be at least equal 
to that uliieh is burued. It is iioi apparently injured, and is to 
be returned into the reseivoir. In place of the apparatus em- 
ployed b) M. Carcel, to make tl>e oil rise to the wick, MM. 
Anigo and Fresnel placed the res. i voir of oil above the height 
of the burner; and then, by an open moveable tube, which 
passed into it fiom the air, the level up to which the oil was 
required to flow was easily regulLled — Annaks de Chhnic^ xvi, 
p. 377. 


2. Coal- Oil Parish-Lamps . — It is now some time since the 
volatile oil, obtained by distilling coal and coal-fsur, has been 
applied in place of animal oil, in producing light. Large 
quantities of this fluid aie prepared at once from the coal in 
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SooUwd, and much is also obtained by distiliiog cdal'tsr. 
When pure, it is limpid and colourless, and closely resembles, 
)f it be not identical with, naphtha. A large district 'about 
Fitsroy-square and Gbarlotto*street has been lighted by this 
fluid, burned in lamps particularly constructed for it by Major 
Cochrane ; they are patent, as well also as the application of 
the oil to this purpose. The flame in these lamps is very short, 
but eatremely bright, and certainly far surpasbes a common 
street gas flame in that respect, if it does not also an Argand 
burner supplied by coal-gas. It has happened now and then, 
when tlie wick has been too high, and the oil used has been ob- 
tained from coal-tar, that the flume has smoked, the wick be- 
come charred, and at times so much vapour has collected in the 
lamp as at last to explode and burst it to pieces ; but this has 
not happened with the Scotch oil. The lamps in the district 
before mentioned, have now been in use for a considerable time, 
and are found to bo attended with peiluct success. 

r 

3. Lithography,-^ A society has been formed at Munich for the 
imitation of oriental MSsS. ; the object is by means of litlinjrra- 
phy to multiply copies of the best works which are extant in the 
Turkish, Arabic, Persian, and Tartar tongues, and to dispose of 
them in the East, by the poit of Trieste. The cabals of those, 
whose business it is to write MSS., and the difleroui oriiaine nts 
with which the Turks and Arab^ adorn their writings, have been 
obstacles to this design hitherto; hut by the aid of Lithogra- 
phy, the difficulty it is thought maybe overcome. '1 bus the 
cheapness of that mode of engraving will contribute to spread 
to an unlimited extent, the treasures of the best writers of the 
East. 

A lithographic establishment has also been formed in London, 
for the purpose of facilitating the progress of this branch of art, 
atNo.l, Wellingtoii-street. »Serics of the impressions taken fioni 
copies of the pictures in the Munich gallery are to he seen 
there, and give an idea of the powers of the art, far beyond what 
could possibly be imagined by iliose who know of it only from 
description. It contains also a large deposit of Foreign and 
British Materials, for the prosecution of this pursuit, and many 
of the finest results that have been produced by it. 

4. On the Potash to be obtained from the Stalks of Potatoes. 

[In a Letter to the Editor.] 

Dear Sir, 

Ik TUIocKs Journal for November ISlZy there is inserted 
an article on the manufacture of potash from the stalks of 
potatoes. The experiments are said to have been executed 
first in France, and the results are all given in weight, from 
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lliat of the green vegetable to the incinaration of the mixed aaline 
mats, commonly known in our markets by the name of pearlash. 
The “ immense advantages/* however, which are to be derived 
from this practice, seem to depend on a fallacy which is of such 
a nature,' that it appears rather to be the consequences of a direcl 
mis-statement than of any conceivable error. The French 
statement is indeed followed by a comparative ex])eriinent made 
in Ireland by Mr. Rice, the results of which are far difierenf, 
and such to conHrin the suspicion here stated. According 
to the French cxperiinont. the produce of pofasli per acre, is 
above 2,000 lbs.; in Mr. Rice's, it is only 201} Ihs. It is true 
that owing to differences in the method of burniiio: vegc^tables, 
whetlier terrestrial oi marine, they are found to yield very differ- 
ent proportions^ of alkali, fromciicnmslances respecting the pecu- 
liar nature of these substances, the mode of tlicir existence in 
vegetables, and the changes theyundergo in the fire, with which we 
arc not yet acquainted. But as the method of drying and burn- 
ing arc fully desciibed in the original e\peiimenl and appear to 
have been acceiately followtd m Ireland, this cannot account foi 
the extraordinary differences in the results res])cctively obtained. 

Being desiious of further verifying the French statement, 
which, certainly, if correct, offered no binall temptation to agri- 
culturists, 1 n^quested my friend Sir John Hay, Bart., to make 
a large expel imeiit for that end, on his farm near Peebles ; and 
as It was executed with (hut accuruey which cliarncterizes his 
whole system of agrioulliiie, liis well-known n^putation will 
affoid suihcienl proof that it was worthy of n^liaiice. I ought, 
however, to add, that lest any thing should arise to throw a doubt 
on the event, the dii tactions given in the narrative of the French 
experiment, were ihiplieitly followed in every particular, from 
the cutting to the buiniiig of the plant, and that the ashes were 
weighed, lixiviated, and examined by myself. 

The result of two trials on two separate acres, follow; and 
the Scotch acre, it must be Fciiiembered, is one seventh larger 
than the Knglisli. It is presumed that in the oiiginal statement 
the measures were reduced to tlie English acre. The first acre 
was a rich loamy soil at King’s Meadows ; the potatoes were 
drilled, and produced a good ctop. They were cut, as directed, 
immediately after flowering, left ten days to dry, and burnt in 
a pit. the produce was 222 lbs. of ashes, and, on lixiviation 
and drying, tliese yielded 56 lbs. of impure potash, or mixed 
salts. 

The second acre was a clayey wet soil, witli a retentive bot- 
tom; but the crop, which was also drilled, was considered 
moderate. These stems were treated in the same manner; 
but the burning had been more complete, as the ashes con- 
tained less charcoal than the preceding. I'hey only weighed 
1 12 lbs., and produced 28 lbs. of impure potash. 
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Tlus it appears that, in the Irish experiment, the potash pre- 
car^ was scarcely one-twentieth part of that which was said to 
have been obtained in the French; while, in die two expe- 
riments made in Scotland, the produce, in one instance, was 
only the half, and, in another, only the quarter of tliat which 
was obtained from the trial made in Ireland. 

It is probable that the Irish acre, if computed according to 
the lazy-bed system of cultivation, contained more plants than 
the drilled Scotch acre ; and thus the diflercnces uf produce 
between Mr. Rice’s acre, and that at King’s Meadows, will not 
be very difficult to reconcile ; while the scantiness of the second 
crop, tried in Scotland, may also suffice to uccouut for the still 
greater diminution of the alkaline product in that case. Both 
these trials therefore sufficiently confirm each other; particu- 
larly when we further consider the differences in the proportion 
of saline ingredients which the same plant exhibits in difi'orcnt 
situations and cireumstunces, and those iurilier differences in 
the alkaline product which iiriscfrom variations in the treatiiieiit 
previous to burning and during combustion. The French ex- 
periment, however, leaves them at an incalculable and incredible 
distance. 

Taking a mean result then from the experiments made in Ire- 
land and Scotland, or even admitting the lurmcr t(» aHord a 
better standard, tlicre is evidently no temptation foi agricul- 
turists to repeat these trials with a view to profit. It appt ais 
on analysis, thdl tlie dry saline residuum, htTe (^alK'd lu eoin- 
plianee with the French slaicmcnt, impiiK' potash, dixs nol 
contain above ten per cent of pure alkali, tlie remaiiidir eon* 
sisting of muriate uf potash and other iugre dients ; and it is 
evident that a much larger quantity would nut repay the ex- 
penses incurred in tlic operation, 

I am yours, ^'C., 

J. Mac Cullocb. 

5» Apple Bread. — M. Duduit dc Mai/icres, a Frciieh ofliccr of 
the king’s household, has invented, and practised with great 
success, a method of making bread with eomtuon apples very 
far superior to potato bread. After having boiled one-tliird 
of peeled apples, he bruised them while quite warm into two- 
Uiirds of flour, including the proper quantity of yoa&t, and 
kneaded the whole witliout water, the juice of the fruit being 
quite sufficient. When this mixture had acquired the consis- 
tency of paste he put it into a vessel, in which ho allowed it to 
rise for about twelve hours. By this process he obtained a 
yen cxceAlcut bread, full of eyes and extremely jialatable and 
ligfit.- New Monthly Mog, 

6. New Musical Instrument. — A musical instrument is now in 
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London, called the Terpodion. It is the invention of M. Buseh- 
man# who has lately brought it trom the continent Its effect 
is striking, and astonishing, for it combines the sweetness of 
the flute and clariouet, with ^e energy of the horn and bassoon, 
and yields a full and rich harmony, reseinblii^ an orchestra of 
wind instruments. The sounds may be continued at pleasure 
with any degree of strength, and the action of the instrument 
resembles that of the ediphonc, but it is described by the in« 
ventor as consisting entirely of wood, and it is understood that 
the sounds arc produced by the vibration of wooden staves; its 
construction is said to be cheap, and its state unalterable by the 
weather. 

7. Large reflecting Telescope. — Mr. J. Ramage of Aberdeen has 
constructed a twenly-tive icet reflecting telescope, the largest 
cxct‘pt that of Sir \V. Horsclicl ever made. The speculum is 
Lwciity-fivc feet focal length and fifteen inches diameter, the 
pow^*r from 60 to 1 .600, and the mechanism by which the ob- 
server and instrument arc moved, is simple and well contrived. 

8, Iron Bridges . — Carthage bridge on the Qencs*?oe river in the 
state of New \oik, fell to pieces on tlie second of Alav 0^20?), 
It wuh a single ar(‘k of iron, aud for its extent and height stood 
unri> ailed in America or in Europe. The arch consisted of nine 
libs, its chord 362 feet, and height of the railing above the 
water 200 feet ; the length of the floor 714 feet . — Aeto Monthly 
Miiyazuic. 

0. Prize QnesUo /. — ^'Fhc f illowiiig cjucstion has been proposed 
by the Society of Sciences and Artb of Utrecht. “ What relation 
ih tiu re bctw( ( ii spec*!lativc philosophy and mathematics i Why 
arc mathematics iieccsbaiy to philosophy, excluding their ap- 
plication to physics? and nh«it means docs spcciilnti\c philo- 
sophy olTcr for tlie exti^iisive and ultimate perfection of pure 
mathematics ?*’ 


II. CiiuMicAi. Science. 

§ Chemistry. 

1. Permabditij of Iron to Tin. — Mr. Smithson describes, in 
the Annals of Philosophy^ vol. i., p. 276, an instance where tiu 
had been fon*ed through the pores of cast iron. It is adduced, 
in support of the opinion, that the capillary copper in the slag 
of the Uartz. lias been formed by being pressed through minute 
pores. “ For some purposes of the arts, Mr. Clement formed 
a cylinder of copper, and, to give it strength, introduced into 
it a hollow cylinder, or tube of cast iron. I'o complete the 
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union of thefee two cylindero* some melted tin was run be t wee n 
them. With the exact particnlara of this coDStructSon; am 
not acquainted; but the material circumstanre is that, during 
the cooling of the heated mass, a portion of tlic melted tin was 
forced, by the alteration of volume of the cylinders, through 
tlie substance of the cast-iron cylinder, and issued over its 
internal surface in the state of fibres, which were curled and 
twisted in various directions. Such was the tenuity of these 
fibres of tin, that little tufis of them applied to the flame of a 
candle, took fire and burned like cotton." 

Mr, Smithson suggests, that perhaps this pem^tratioii of solid 
matter, by other solids or fluiiU, by great pii^ssiire, may have 
useful applications, and produce sonic compounds very advan- 
tageous ill the arts. 

2. Granulation of Copper.— The follt.wing Mngiil.ir circiim- 
stanco is related by Mr. W. Keates, ot ilie (Mir.ulle copper- 
Moiks, to Mr. Phillips. 1 send \ou soim* globules of copper, 
(jiiite hollow^ aud so liglit as to swim on water; the history of 
which is as. follows: one of our refining fiiniacrs contumed 
about 20 cwt. of nulled copper, which wa«< to be laded iiilo 
blocks; but the leliniug ptocess liad not been carried far 
enougli, so that when the miui c«ime to l.iric il out inro the 
moulds, they found it to be impraelicable, lu coi)M(|ii( ni^e of 
its r lint ting such a gi(Mt (|uaiitity of siilphiiioiis aeid vapour. 
They were therefore obliged to put il into a cistern of wa1(‘r, to 
gianiiltilc It; but by this o|Miatioi), instead of the co|)p(T 
assuming the form of solid grams, the whole of it became in the 
fuiin sent to you, and floated on the wat^r like so many coiks. 
What is the most probable cxpl.iiidtion of this phenomenon ? 
One of our refilling men, during foitv ytars* cxpeiienro lu the 
business, lias never seen anything siiiiilar." Mr. Pliillips adds, 
that tlie globules of copper sent to him were light, and that, 
though they had lost the power of lloating on water, they 
floated in sulphuric acid . — AnmUs of Pluh^op/tyy \ul.i. p. 470. 

3. Sfirnium . — In consequence of the repdiriiig of the leaden 
chamber of the sulphuric acid woiks, at Gripslioliii, a (juaiitity 
of a substance has been collected, consl^tillg principally of 
sulphur, impregnated with selenium. I'liis has been forwarded 
by Professor Berzelius, to Mr. Allen, of Plough-court, Lom- 
bard-street; and is to be sold in small quantities, for thf> 
bejiefit of the proprietors. A trausUtiou of the piucess lecom- 
meuded by Professor Berzelius, fur the separation of the 
selenium is given with the substance. 


4. Chromic and Stilphvric Acids - — ^Wlnn sulpbiirie acid is 
lyiled on chromate of lead or baryta in excess, the chromic 
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widob^oed is not pure» butcootaiiis sulphuric acid. The liquid 
oantaining the two acids, when successifely evaporated, entirely 
crystallizes iu small quadrangular prisms of a deep red colour. 
If the heat and conceotratim be carried too far, oxygen is dis- 
engaged, and sulphate of green oxide of chromium found. 
'Ihese crystals are deliquescent, and contain one atom of each of 
the acids. To analyze them, they were boiled with a mixture 
of muriatic acid and alcohol, so as to convert die chromic arid 
into gretm oxide ; then dividing the liquid into two parts, one 
was precipitated by muriate of baryta, to give the sulphuric 
acid ; and die other by ammonia, for the oxide of chrome, and 
coiisequeiitly the chromic acid. 

Alcohol easily dissolves this substance, and, if strong, so 
rapid a dc-coinpositiuii is produced, as to resemble an explosion. 
The chromic acid becomes oxide of chromium, and a particular 
ethereal odour is produced. Having ascertained that die same 
odour was produced by treating peroxide of manganese with 
•ileohol and sulphuric acid, I collected some of this ethereal 
liuid by distil Lilian, and redified it on lime to separate water, 
and on cldoride* of calcium to separate alcohol. It was then of 
ail acrid buniins: taste, and very penetrating odour, resembling 
sulpliurie etlier. Whim mixed with water, it separated into a 
stratum of sulphuric ether, and a white transparent light oil, 
ideiitienl with the sweet oil of wine. The mixture of alcohol, 
hulpliuric acid, and black oxide of inungaiiesc, that had heen 
used, contained muck suljikate of manganese, but no hy|)osul- 
phuric acid. 

Hence, in tn^atiiig alcohol by chromic and sulphuric acid, 
or by the latter and peroxide of manganese, it appears to 
iindeigo the same alteration, as by sulphuric acid alone. Sul- 
phuric ether and sweet oil of wine are fonned by means of the 
oxygen of the chromic acid, or of the peroxide of manganese. 
The sulphuric acid sufiers do alteration, but its presence is 
necessary to deterniinc the decomposition of the alcohol and 
the partial deoxidation of the chromic acid, or peroxide, in 
consequence of its afliiiity for the oxides of chromium and 
manganese. 1 do not doubt but that it might be replaced by 
many other acids. 

M. Gay Lussac, to whom these experiments arc due, then 
liOticGB, Uiat Seheele and Dobereiiier had noticed edocts relative 
to tliis subject: Seheele remarked the ethereal smell, jrc., pro- 
duced by the action of peroxide of manganese, sulphuric acid 
and alcohol, and distilling slowly ; and Dobereincr liad ob- 
served a similar odour in a mixture of chromate of potassa, 
sulphuric acid, and alcohol. — Aiinnlrs dc Chimie^ vol. xvi- 
p. 103. 

5. Native Carbonate of Magnesia , Henry has published an 
account of a iiiili\e carbcni.ite of magnesia, bionglit from the 
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East Indies by Mr. Babington. It occurs massive ; its colour is 
sDow white. With tfae dicemioit of w'few SBudrd^'«MWIri|ldf 
of ochrd-^dlow; its flnScture is small conchoidali 'j^siig into 
uneven; it gives sparits with steel/ is not easily eerSped by 
a knife, butls not hard enmgh to scratch fluor spar its frag- 
ments are riifaip-edged. Ihternnily it has no lustre ; it is very 
slightly transparent, and that only at the edge^. Its specific 
gravity is 2.to1o; its locality is not known. 

It dissolves in aekts^sfowly when cold, even though powdered ; 
but heat ipiirkeiiB the solution, ami its accompanying efler- 
vescerice. When analysed, 100 grains gave 

Magnesia 46 

Carbonic acid , . . . 51 

Insoluble matter . . . 1.5 

Water ..... 0.6 

Lo«s 1. 

so thit it is nearly a pure carbonalp of ma:;nosia, 

I)i. Henry, at tlic eoncluskm of this analysis, expresses Ins 
doiilits of the existence of a inn* bi-i aiboiiate of inaaiie*»ici. 
They aie found'd ou the analysib of a Stilt piipiurl by bimsell. 
by miting ditiue solution of sulphate of niauiiesia with a solu 
tioii of eaibonate of soda, eluirged wiih eailioino acid; they 
consisted of 29 base, UO acid, and 41 water . — Annals oj Phih 
sophif, i. p. 254. 

6. On Compounds of Sulphur with Cynnogrn. &c.-— M. Ber- 
zelius, in piiisiiiUice of liis icsc<iic1i(*s on the compounds of 
cyanogen, (p. 20^,) has lately exaniiiud tlu sulphuretted com- 
pounds of cynnogen, and added iniicli t*) our knowledge of 
them. He coiidudes that the substance, as prepaicd by M. 
Grottlius or M. Vogel, (/. f bv iiibing ^iilpliur with ferro prus- 
siate of potassa, dissolving, tilU^^ring, and drying.) is a bulpho- 
cyaiiuret of potassium; and though ho has n'lt been able to 
separate tlic sulpho-cyauogen or sulphiirct of cyanogen from 
the base, so as to have it in a separate state, yet he deduces its 
composition from (xperiments, as being 1 atom cyanogen, 
and 2 atoms of sulphur, or 


Carbon 

20.63 

2 atoms 

150.66 

Azote 

24.28 

1 atom 

177.26 

Sulphur 

55.09 

2 atoms 

402.32 


100. 


730<24 

8uIpho*cyanuret of potassium is composed of 

Potasaram 

40.15 

1 atom . 

. 979.83 

Azote 

14.53 

2 atoms 354.52 i 

) 

Carbon 

12 35 

4 atoms 301.32; 

> 1460.48 

Sulphur 

32.97 

4 atoms 604.64 ) 

1 


100 . 


2440.31 
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H^rogen 

Mitrog«i 

Carbon 

Sulphui 


1.68 

8 atoms 

12.44 

23.85 

I atom 

177.26 

20.30 

2 atoHts 

150.66 

54.17 

2 atoms 

402.32 

100. 


772.66 


In considering the nature of Uiese'aubatsnoes, M. Beraeliut 
seems iudiued to admit that view of them and their nature 
which is analogous to the chlorine theory, as also this theory 
itself, and goes a considerable way towards answering some of 
those objections which have been raised at different times to it. 

On substituting selenium for sulphur in these and Aaalogous 
experiments, results which might have been expected from 
the analogy of the tno bodies took place; on heating it with 
the ferro-prussiate of potassa, a selenio-cyanuret of potassa was 
formed perfectly analogous to the stt 1 pl) 0 *cyanureU— X ra. de 
Chtm. xvi. 23. 


7. Sub-tufykaie of Ahmma and Patnssa.— lluB salt has 
lately been examined, and its constitution made out by M. 
Anatule Riffault. It was prepared by adding potassa to a 
boibng solution of alum until nearly saturated; a prei'ipitatc 
fell, , which, when well washed and dried at a heat below 212*’, 
was the substance in question. On analvsis, it gave sulphuric 
acid 36.187; alumina 35.165; potassa 10.824; water 17.824; 
which accords with 

1 atom sulphate of potassa 109.10 19.6.54 

3 atoms fubsulphate of alumina 344.84 52.116 

9 atoms tenter . 101.18 18.230 

Such being the nature of this salt, and such its accordance 
with the atomic theory, attempts were made to produce a 
similar compound of sulphuric acid and alumine with ammonia. 
This was obtained by pouring solution of ammonia into<a 
boiling solution of ammoniacid alum. The precipitate, when 
well vrashed and dried, was analyzed, and found to consist of 
sulphuric acid 38.248, and of alumina 37.851 per cent,, which 
accords very nearly with the full or theoretical number. 

4 atoms sulphuric acid . . 200.46 38.724 

9 atoms alumina . 194.49 37.573 

1 atom ammonia . 21.55 4.164 

9 atoms water 101.18 19540 

517.69 100 

Ann. de Chimre. xvi. p. 3^. 

8. Analysts of Verdigrii. — Mr. Phillips has lately analj^ed 
the acetate of copper by the following process. A given weight 

Voi.XI. 2D 
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decotnpMe^' beio* boili^ with excess of Iwdntie nf 
wl^ich dtrev doirn all the exSde of copper, andTOtmedeta 
acetMe of lime; this was filtered, aad catbonic aoid ]pttBed 
'tbrotagh the solnthM to separate any free lime dissolved is it; 
h thea heated, that the excess of carbonic acid uid car- 
bonate of lime mig^t separate, and was dien neutral acetate of 
lime, contldnlng t^ acetic acid of the verdigris. Tlie lime was 
then thrdwti down by carbonate of soda, and the carbonate of lime 
ascertained, ahd the quantity of acetic acid in the vcrdigiis de- 
duced from its quantity; d3 of rarbonatc lime being considered 
as equivalent to 63.96 of acetic acid. Tlie quantity of midu of 
copper in the salt Was ascertained bj precipitating the salt witli 
potassa, and drying the precipitate. The water was dedncoil 
from the loss of weight. In tins way 1 00 of acetate of copjtei 
appeared to be composed of 

Acetic acid .... 40.2 

Peroxide of copper . . . 39.2 

Water 11.6 

so that admitting peroxide of copper to lie a compound of two 
atoms oxygen 20, and one atom copper 30, the atomic consti- 
tution of verdigris will be 

)U Tlif»n. D> r\p*nniiiii. 

2 atoms of acetic acid 127.92 12K.K4 

1 atom of peroxide of copper 100, 10*2,0.1 

3 atoms of water . . 33.90 30.39 

261.88 261.88 

Mr. Phillips, in addiuun to Dr. Tlioiiison'b ar|>uincnrs for 
concluding the sulphate of copper to be a bi-salt, states, that if 
finely-divided carbonate of liuic be added tjM^lution of it, 
an etfervcscence takes place, and an insoliilTO sulphate of 
copper falls. The s.ime eflect is produced by the soluble sul- 
phate, nitrate, and acetate of copper, and hence Mr. P. is in- 
dued to conclude that thcbC also are bi-salts . — Annals of 
PhUosophjff i. 417. 

9. Anaiysig of Gun-P<nDder4 — ^The usual mode of analyzing 
gun-powdor is to take a given weight of it well dried, to dissolve 
out the nitre, to evaporate the solution and get the weight of 
nitre, and to get the weight of charcoal and sulphur by drying 
them together and weighing them. Another portion of gun- 
powder is then taken and heated with as much potassa and a 
little water, which dissolves out the nitre and sulphur, leaving 
the charcoal, which, being washed and dried, is weighed. The 
iulphur is estimated by the weight v/anted to complete the 
sum of the weight of the nilre and charcoal. 

Andther mode has been adopted in the laboratory,, of the 
direction of pow'ders, which i- shortly follows. A'lsetljain 
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portioa^ of tbe powder first dried and the loss of water 
aaoertamed ; the nitre is then obtained by washing the powder, 
evaporating the solution, and fqsing the nitre. To obtain the 
Buli:^ur» 5 grains of powder, 5 of aub-cerbonate of potassa, 5 
of nitre, and 20 of common sal4 all of them free fropa sulphuric 
acid, are mixed very intimately, and placed on the fire in a 
platinum vessel. The sulphur burns slowly^ and thq mass be- 
comes white. It lb then dissolved, and the solution being 
saturated with nitric or muiiatic acid, the sulphuric acid is pre- 
cipitated by muriate of baryta, the quanti^ of sulphate of ba^ta 
ascertained, and the sulphur estimated from its weight The 
sulphate of baryta may either be collecU^d on a filter and 
weighed, or it may be estimated by using a solution of muriate 
of baryta of known strength, adding it carefully until prccipi- 
tutioii ceases; the qiiaiiiity of solution used, gives by a direct 
pioporiion the quantity of sulphur in the gun-powder. Tlic 
chdrcoal is estimated from the loss of weight. 

Potassa, with some precaution, may be used for the sub- 
carbonate, aud a capsule, a matrass, or even a tube of glass, 
may be used instead of the platinum capsule.— ^/tno/es r/e 
Chimir, xvi. p. 437. 

10. Onjiring Oim-Pwudcr hy Electricity, by M. Leiithwaite. 

Dear Sin, — 1 have been induced to tiy a few experiments 
on the iiring of gun-powder by means of the electrical shock, 
with the view of ascertaining the effect produced by making 
various fluids part of the couductiiig chain for the discharge. 
This iuflaiiiniation has generally been considered as difficult to 
be produced. I’robably these observations may tend to lessen 
the difficulty, and ilhistrate, at the same time, the conducting 
power of fluids for electricity. 

The jar made use of contained one square foot of coated 
surface, and when charged with sufficient intensity to raise Uie 
quadrant electrometer to 00®, always discharged itself spon- 
taneously. 

The glass lube used was six inches long, the bore of an 
inch in diameter. A coik was fitted into each ^nd, through 
which a brass wire was introduced, and tbe capacity of tlie tube 
was filled with different fluids. 

1 first ascertained from the mean of several experiments, that 
the gun-powder could not be fired through water, when the 
quadrant electrometer stood at a less number of degrees than 
60, at which it always fired. 

I then filled tbe same tube with sulphuric etlier, and found 
from the mean of several experiments, that h would not fire 
the powder at a less number of degrees than 60. But when 
the tube was filled with alcohol, it always fired the powder 
at 30®. 


2 D 2 
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The tabe ^tlpd elteauately iridt eulp|M|d0,490 

vm^tfc edOt A discbfirge 'made throegh diQiaijwhvo ^ 
electf^owter indiceted 80° of jifteiwitj, at-*'whioh the giw- 
pewder would not ta1w,8re<i 

' 8ho|ild ypi| consider wj ^of the 'foregoing experiments of im- 
IKurtance, I shatf-leave you to make what use of them you may 
tUnkjm^. • Iam,jv. 

,4£iqr> 183^ J. Leutu waits. 

ilt tffe (ff Ckrontate i\f hud at a I^e.— >The following ob- 
servejtiona on this sutyeci am by M. Bertoier : “ The chromate 
of laid applies very well on stuffs, and I liave many times 
repeated the experiment. The following arc some icmarks 1 
have made. 

“ 'With subaretate of lead and neutral chromate of pntassa, 
only an orange colour is obtained, not vciy agreeable; but if 
the stuffs thus dyed be dipped in acetic acid, they almost im- 
mediately aieqnire a very fine and brilliant yellow lemon colour. 
On tt^ingthe neutral acetate of lead in place of the subaectate, 
a fine |^d cdonr is immediately obtained, srith the chromate of 
potassa, but acetic acid cannot give it the yellow lemon colour. 

These colours arc absolutely unalterable by soap and water 
when cold ; at boiling temperatures they fade a little, without 
any change of tint, but vinegar restores their first brilliancy. 

“ Ammonia makes them of a red orange colour ; acetic acid 
restores them to their primitive state. When chromate of lead 
is treated by ammonia, it may be made to pass through a 
great variety of shades from orange to the red of the &est 
minium. The ammonia in these cases dissolves chromic acid, 
and leaves a red chromate. Hie action of acid, either nitric or 
acetic, is to dissolve oxide of lead fiom this chromate, and 
leave the clear vellow compound. 

“ Stuffs dyea by the chromate of lead, have their colours im- 
mediately and completely destroyed by the subacetate of soda 
and by muriatic acid, even when cold.”— AnnaHn det Mines, 
vi. 137. 

12. PwodtMt Olaze.— Mr. Rose, of Coalport, Shropshire, 
has sent a communication to tbe SocieW of Arts, in wUch a 
new glaue for porcelain is deseribed. Ine oMect was to pro- 
duce a glaie containing no lead, so that eofoura afterwards 
laid on to, -and burned into, H, should not be altered by that 
metal. The principal ingredient in it is feldspar, of a aome- 
what compact texture, and a pale flesh red-colour, which forms 
vans in a slaty rock, a^oioing to the town of 'Wel^pool, in 
Montgomeryshire. This material bemg freed from all adhering 
piece! of slate and quartz, is ground to a fine powder ; and, 
being tbns prepared, 27 parts are mixed with 1 8 of borax, 4 of 
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'Ltntt'iand, 3 of nitre, 8 tffaodai^dhd 3 of Cornell china clay, 
nie ttiiktiire ii melted into a frit, and is then ground to a fine 
potrder, 3 parts of calcined borax being previotnly added. 

Some specimens furnished by Mf. 'Rose, were placed in the 
hlEmds of Mr. Muss and other artists, to be submitted to ex- 
periments. When placed in beats much higher than they 
would be subjected to in the fair course of endnibllilig^ the 
glazo remained firm and perfectly unifonn, without^ any specks 
or splits ha\ing been produced on its surface; the colours, 
even the pinks and chrome greens, coming out remarkably well 
upon it, and none of them chipping oiF, as is frequently the case 
with the colours of the Freiicn porcelain.-— 7*/ nnsuctfons of the 
Society of Arts, 1820. 

13. OnprmUing the Ravages qf Moths iu woollen Cloth , — ^Ihc 
discov('i 7 of an easy and cflectual method of preveutiug the 
destruction of woollen fabrics and fiirs by moths, has long been 
a subject of research, and it still stands, I believe, Stpong the 
list of premiams iu the promises of the Society of Arts. 
Althougii the process here in question is known to many indi- 
viduals, it is not yet known to the public at large, and your 
Journal oiFcis the means of difiiisiug it. 

The discovery, altliough accidental, is due to the officers of 
Artillery at Woolwich, employed in the inspection of clothing 
returned from iSpaiu. It was observed, that iu casks wheie all 
other woollen substances were totally destroyed, those cloths 
that had been rendered water-proof by the common well known 
processes, remain untouched. Attention having thus been 
excited to this circumstance, other similar mixed packages 
were examined, and the icsults were found to be invariable. 

This process has the advantage of being cheap, easy of ap- 

1 dication, and permanent ; since the chemical change produced 
)y it in the surface of the woollen fibre, is not liable to be 
affected by time. If, in the case of militaiy stores, no otlar 
good result were to follow the use of the water-proof process, 
this would be a sufficient reason for its universal adoption. The 
effect of all the odorous bodies commonly used for this pur])osi> 
is transitory, as they evaporate in the course of time ; but the 
aluminous soap which becomes united to the animal fibre iu 
the water-proof process, seems to disgust this destructive lar\ a 
so as effectually to prevent it, like some dyes, from attcniptiog 
10 devour the wool or other aoimal hairs, which are its natural 
food. 

There seems no reason why this process should not be 
adopted in furs for the same purpose ; since great losses arc 
occasionally sustained by their destruction. It might with 
equal case be applied to them ; and as it does not appear to 
produce any eflhcl on the appearance of the woollen sub- 
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stfipfcn,^ Vliyf%, it Vf Upp1ie^>' ii would probably CMtse Md 
chfi^ 11 ^ ibe priniaiicy or boair^ ofthose sabatances, ao Juslly 
▼aliiM)^{for rWr utiVitv and baanl^, and so difficult to preserva 
mpat vatcV4i ,fiteo^o. ‘ 

1 , 

14. ViMH^sithk of Vaiiquclm had occasion to 

observe thd ^an^s {iMdaccd in five years, in the fluid ob- 
tdiOed by vlhishifl^ coagalati^d ballbcks’ blood. It appeals at 
firift to nave contamed the <^s|ruin) and a conbidcrable portion 
of the oloiiriiig^ matter of the blood, and the results at the end 
of the time mentloncMl were* 

1. A large quantity of caibonie acid. 

^ A large quantity of sulphuretted hydrogen. 

't. A lan^ quantity of aebtio acid. 

4. Ammonia which bOturated those acids. 

5 An acid and very fetid volatile oil, satuiatiiig part of the 
ammonia. These substances did not exist pie\ioiJbly in the 
blood. 

6. It appears that the fixed fatty matter which was found, had 
existed in the blood presiously, as a similar matter was found 
111 recent blood. 

7. That the albumen was almost entirely decompesed, slight 
traces only remaining, and so altered in its natiiie tliat il 
rather resembled glue than albumen. 

8. That the colouring matter icmainecl entiieiy unchanged. 

9. 'Ihdt the blood did not appear to contain phosphorus 

M. Vauquelin remaiks that the quantiU of sulphur in blood 
is much larger than is generally imagined, amounting to two 
grammes (about 80 grams) m a litre (2^ pints\ This sulphur 
had separated spontaneously from the tluid, and formed a ring 
just above its surface on the glass. — Ann. de Chim, xvi. p. 36d. 

15. DtodgrwJbL — A liquor is brewed from the berries of the 
mountain ash, in North Wales, called died griafoi, by ouly 
crushing^ and putting water to them. Aftei standing for a fort- 
night it is fit for use, its flavour somewhat resembles perry. 

16. Formntion of Alcohol^ ity flmbortc (iius.~SomG vciy 
interesting experiments are detailed in a sliort paper published 
in the An$ude$ do Ctonie, ivi. p. 72, on the action of fluoboric 
gas on alcohol. Tticy are by M. Desfosscs of Besangon. The 
gas was sent into a poition of alcohol, whicli became veiy 
ethereal in odour, and very acid, even so as to fume. Ihe fluid 
nM distilled, and tlien rccUfaed, first fiom potaasa and aftei- 
xtards from chloride of calcium. Tlie ether thus obtained, was 
entirely analogous to sulpiiuiic ether. It burnt like it, and ga\c 
iin acid fumes. The specific gia\i1y was .7>, being ratbei 
git ltd than that oi puie tllici, but il had not been washed so 
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M Ip tlie alcojiol from 1L When d^ooiposed in a 

tul^,|)cated red, it gave mpch c^^iiil^hefl lihdtilj^n W’the 
water Uupugh whipl) the gas'hM pas^edj M all herd, 

and did not ciTect eitlier lime*wmirpr'|tk^te '6f ')dad.' Heilee 
it appears, that the ether should! ue' ran^a'iilth thoiib^ittrddted 
by sulphuric, phobphoiic,*and arsenic acids. 

To ascertain what the phemotnoiMt) of this obupigp t were, 
alcohol was saturated with ifliiobMiUigi^.; after ,poma<timt- it 
became turbid, and a black chprcotd was de- 
posited. It was distilled -in ao, apparatus whieh woald collect 
the gas ; none came over during Uie time titat uiksr was 
passing, but at the end of the distillation a few bubbles were 
liberated, which, when well washed, troubled lime-water, and 
were inflammable, they were therdbremia tuns of caiburctted 
hydioatn and eai borne acid; and t^se gases from othu ta.- 
peiiiiK tits appear to be produced by the action of the gas on 
the alcohol, and not by free sulf^uric acid. Though fhe 
evaporation was carried verv^fiir, no sweet oil of wine was 
formed. From hence it follows, says the author, that first, 
an ether analogous to snlpburic ether, may be obtained by 
the action of fluoboric gas on alcohol ; and, secondly, that the 
etherification probably takes place in consequence of the afiBnity 
of fluoborn acid for water, tliat it produces no sweet oil of 
wine, and that the acid dues not appear altered in its nature.-— 
Anmles de Cliwiie, ^\i. p. 72. 

] 7. On the Pipemng of Frmls . — In consequence of a prise 
question set foith by the Academy of Sciences, for tlie year 
1821, three papers were received on the ripening of fruits, 
their effect on ilie air, jc. Of these, one written by M. Bcraid 
of Mont|>ellicr, gained ihc prise, and it has since been pub- 
lished in the French Journals, Anmlet de (Jlimue, xvi. p. 152, 
225. The memoir is long, and cannot well be abridged, but 
tlie author has himself given a sunuiiary at die end of his 
}iaper of which the following is a tionslation : 

Fruit docs not act like leaves on the air. The result of its 
action as well in light, as in darkness, is at every iiistant of its 
formation, a loss of carbon by the fi uit, which combines with 
the oxygen of the air, and forms carbonic acid. This loss of 
carbon is essential to tlio ripening of the fruit, for when the 
fruit is placed in an atmosphere deprived of oxygen, this 
function* becomes suspended, the ripening is stopped, i and if 
the fruit remains attached to the tree, it dries up and dies. 

A fruit which happens naturally to be enclosed in a shell 
may nevertheless rqien, because the membraiw which forma 
the busk is permeable to the air. Tiio commnnicatum between 
the external and internal air is so free that the two portions 



are always of aaiform coiapositioa„iolbat)phc» <beair Uptf 
^Ihibett tii i^yt^ it la alwaya ibaiid tt be «f tbe same 
eu aJ p wtt ^ Mtf rifataospheriq air. „ 

wheB fruju acg^r^ed frpnj ti)a tree, but cap^e of ocan- 

t lhdft' 6w|a' npejiuag[,i'arei placed in ouw free frem 

am nay M nMuabush^ by placing the fruit in an 
caibon from it. But if the fruit 
iHABain tbolnntt jn t!bj$ /ptjnauon, although it preeervee the 
attai axfehial^pearanGei^af^, it ba* entirely lost the power 
of ripeninp;. 

Hence it results, thatmost frails <uid especially those that 
do ndt require to remain on the tree, may be preserved for 
some time, and the pleaanie they afford us thus prolonged. 
Hie most simple process consists in placing at the bottom of a 
bottle, a paste formed of lime, sulphate of iron, and water, 
and afterwards to introduce the said fruit, it having been pulled 
a few days before it would havsi been ripe. These fruits arc 
to be Upt from fhe bottom qf Uie bottle, and as much as pos- 
sible from each other, and the bottle to be closed by a cork 
and cement, fruits arc thus placed in an atmosphere free 
from oxygen, and may be preserved for a longer or sliurter 
time according to their nature; peaches, prunes, and apiicota 
from twenty days to a month; pears, and apples for three 
months. Ii they arc withdrawn after this time, and exposed 
to the air, they ripen extremely well ; but if tliu times men- 
tioned are muen exceeded they undergo a particular alteration, 
and will not ripen at all. 

Ripe fruit exposed to the air rots and decays. lu this case 
it first changes the oxygen of the surrounding air into carbonic 
acid, and then liberates from itself a laigc quantity of the same 
acid gas. It appears that the presence of oxygen gas is neces- 
sary to the rotting or decay of fruits, when it is absent, a differ- 
ent change takes place. 

When the fruit cannot ripen except on the tree, its ripening 
is not produced by a chemical chsuige of the substances it cou- 
tained whilst stall ^en, but by the change of niw substances 
fumishett to It by the tree, and when it appears to lose the acid 
taste it had ^n its i^pe state, it is bucause that taste is hidden 
by large quantity of sugar it receives in ripening. 

In the fruits which ripen off the tree, the quantity of sugar is 
also found considerably to increase ; and in this case, it must 
be formed at the expense of the substances previously in the 
fruit. Gum and lignin arc the only principles, the proportion 
ofwbieh diminish at the same time ; it is therefore natural to 
dbUldiide, that it is the portions of these substances which have 
disappetBcd, that have been converted into sugar : and as the 
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Ugdn'ttoatluiM laost eaitMm^^ '^'tnr^to ftyra 

it the eky^n tafcee ilie 6irboa td fei^'VMffioaii;L that 

change ao indispenaable to ripenitifr^. ‘ > ' 

Finally, the alteratiotl the ll^n anlfie^ in fipeiuog, 
eontinuea daring the den^ of the fKiii.' h he^iiUBjEtroira, 
and its decom^ositioto occasions ttie^nhiaUoid^f wi^daibonic 
acid. Sugar is also decomposed a| ^stiiqe, aiid^^,to its 
disappeaiance, that the jMCttUar ot^payed ^lia ih ^jbe 

attributed, llie sugar in its d^fi^onnraition iti|R> gives rise^ qq 
doubt to the formation of Oarboldfii'dad. ' 

I 

18. Cry^talhzalion firaconnoi hag pointed 

out the strong powers of crystallization in the sugar of barley, 
and has shewn a remarkable instance in which that highly-* 
important arrangement of matter can take place without 
liquidity. This sugar, when newly prepared, is perfectly trans- 
parent, and of a very brittle and vitieous fractuie, offering at 
this lime no traces of cryatalKTUtion ; but when left to lUclf 
for some days, its surface becomes dull and crystalline, and the 
rffret continues to increase until the whole of the sugar has 
rrystailirod. It has then lost some of its transparency, and is 
si uii to coiJMst of many rounded groups of nccdie-like crystals, 
which ate most generally separated from each other by empty 
spaces. The sugar, thus c<*y8tallized, is much more brittle 
than before ; its fracture presents a number of acicular diverg- 
ing crystals, united in bundles terminated by the interstices, 
especiiilly when this arrangement has been produced at tem- 
peidtuics below the common temperature, when held m the 
mouth, it doc s not take on a bright smooth surface, but be- 
comes rough, and uy care small crystals may be separated, 
which by the microscope appear to be flat tetiahedral crystals. 
It was at first supposed that this substance had attracted 
water from the atmosphere, and in that way been enabled to 
have such motion produced among its particles as to allow of 
crystallization ; but when placed in a close vessel with chloride 
of lime, when it lost 7)0 weight, still it crystallized as m 
the open air. It also crystallized when immersed in oil of 
turpentine. 

Confectioners know, and have long feared, the effects of this 
crystalli/alion; they considered it as a degradation of the 
sugar in its nature, and search continually for means to pre- 


* M. Reninl in a tiule says, it is difficult to suppose is those Anils 
that ripen early on the tree, all the sugar should be sent into the fruit from 
the plant ; li is mom probable that the fruit acts on the air, and form% 
smgn like ihe other fruiU, but not in sufficient quontilj, and that tlu*re- 
furc, it IS nccessaiy recourse shuiild be had to the tree, to conipltU it< 
iiprniDs. 
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vent It' bat appueody onthoot aucoesi^iliMafo da Chimitf 
zri. p. 4S7. 

Id. XJaAartimi tAa ectine Princ^ of &»Ra.— MM. J. L. 
Lasuigiie and H. Feauelle, in examininp' benna, obtained from 
it n particulBr principle called by them catbartine. A decoction 
of me Inavea ma made, and. after beinEr iiltered, waa prcci|M> 
tated by aBotate of ladi. The precipitate collected waa dif- 
fnaed throogh water, and aalphuretted hydrogen passed through 
it. The liquor filtered was evqiorated to dryness, and digested 
in alcohol, and the alcohol solution then evaporated to dryness. 
It contained acetate of potassa, which was separated by alcohol 
acidulated by sulphuric acid; then filti'niig to separate the 
Fulphate of potassa insolnlde in this Hind, precipitating the 
excess of snlphuric acid by acetate of lead, decomposing this 
latter salt by sulphuretted hydrogen, filtering again and c\a- 
poiating to dryness, a aiibstancc was obtained, which was con- 
sidered the purgative principle of senna. 

This substance is iincrystallizablc, of a reddish yellow colour, 
of a particular smell, a bitter and nauseous taste. It is soluble 
in alcohol and water iu all proportions; insoluble in ether. lU 
extract becomes moist in the air. It purges in very aniall 
doses. — AniuJes de Chimie, xvi. p. 20. 

20. Piperm, or the active Piinciph’ of Pepper . — Piperin is a 
new vegetable principle, extracted from black pcpiiei, by 
M. Pelletier. To obtain it, black pepper was digested in 
alcohol repeatedly, and the solution evaporated, until a fatty 
resinous matter was left. This, on being washed in warm 
water, was left of a good green colour, and had a hot and 
burning taste; it dissolved readily in alcohol, and less rea- 
dily in sulphuric ether ; conceutrtaed sulphuric acid gave it 
a fine scarlet colour. A solution of this substance in hot 
alcohol, being left for some days, deposited a number of small 
crystals. These were purified by repeated solution and crys- 
tallisation in alcohol and ether, and from the moUier liquors, 
fresh portions were obtained, which, on purification, were like 
the first. It is to bo remarked, that the pepper taste tlicy pos- 
sessed when impure, gradually left them as tliey became more 
and more pure ; so that the white crystals scarcely had any 
taste, while <it seemed to accumulate in the fatty matter, as 
the crystalline portion was separated from it : and also, Aat 
die purer the crystals, the finer the tint produced in them by 
sidphoric acid. The fatty matter left, also reddened by sul- 
phnricacid ; but it is a question whether it would do so when 
pure. 

The orystslline matter forms colourless four-sided prisms, 
with single inclined tcrniinalionb ; liny have scarcely any 
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taste. Boiling miter dissolves i mull porticnij but it is ia- 
solnble in cold water; it is very soluble in alcohol, less so in 
ether ; it is soluble in acetic acid, and crystallizes from it in fea- 
thery crystals. Weak 8ulphuiio,tiitrie,and.inii8ialio acids, do 
not dissolve or act on it; the strong acids deemnpose it. 
Strong sulphuric acid gives it a blood«red colonr, whiebrdisap* 
])ears on adding water ; the substance does not seen altered if 
the acid has not remained long on it Jluriadc acid acts in the 
same way, producing a deep yeHi^ >ooloiir. Nitric acid 
makes it greenish yellow, orai^^ and then sed ; the ultimate 
uctioii of the acid produces oxalic acid, and yellow bitter prin- 
ciple. ft melts at about 212^. Destructive distillation con- 
verts it into water, acetic acid, oil, and carburetted hydrogen, 
i^as : no ammonia is formed. Oxide of copper converts it into 
riLiboiiic acid and water. After comparing this substance with 
uihci' vegetable principles, particularly with resins, M. Pelletier 
concludes liy considering it a peculiar substance, and names 

iL I'fpctm, 

The fatty matter left, after extracting the piperiu, is solid, at 
a tenipeiature near 32^; but liquefies at a slight heat. It has 
.in cNtiemelv bitter and acrid taste; it is very slightly volatile, 
and tends father to decompose, than rise in vapour; that which 
passes over is not so piquant and acrid, as the iiudistillcd pari, 
luit is more balsamic. It dissolves easily in alcohol and ether, 
and unites to fatty bodies ; and, with the exception of its taste, 
docs not difier from them. From the result of the distillation, 
It may be considered as composed of two oils : one volatile and 
balsamic ; tbe other more fixed, and containing the acridness 
of the pepper. 

Finally, M. Pelletn r finds in pepper — 1, Pipirin; 2, a very 
acrid concrete oil ; 3, a volaiiic balsamic oil ; 4, a gummy 
coloured matter ; 5, an extractive principle ; 6, malic and tar- 
taric acids; 7, starch; 8, bassorine; 9, lignin: 10, earthy and 
alkaline salts. He concludes, also, there is no vegetable alkali 
in pepper ; that the crystalline substance of pepper is a peculiar 
body ; that pepper owes its taste to an oil but little volatile; and 
that a strong similarity exists between common pepper and 
ciibebs, as illustrated by the analysis of M. Vatiquelin, of the 
latter compared with tbe former . — Anmles de Chimct xvi. p.337« 

21. On Phospfiore8cence.^The phenomena of phospho- 
rcsceuec, iiroducra by exposure of bodies to light, have Ijcen 
very attentively observed lately by M. Heinrich, of Ratisboune, 
who has mado some new and interesting observations on them. 
The piecautions taken by die observer were to remain, previous 
to the observation, thirty or forty minutes in a perfectly dark 
(dace ; to expose the suhstanres, the powers of which weic to 
be observed for not more than Un seconds Ui the light of a 
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« t.Ao>fcieprttheii<«it«f iMtllMy 

iCwliftMted^ ud to •bisrvB tbtm'istlie iftnie dMk 
«ilMVl4Mr Ml irhidi.''lie pivriooBly ntimdb HiM lobMrvatlonB 
twttdiftniit nuon, the Bummer and the winter. 
^||^ 4 <pU«wiii 9 am the veMMl Beinhi, but the account ia rery 
V|i^l!0Mi|WB«edifiKint>M. Hebrieh’B paper, 
t ^mitag aataMl -hadiBa'isome are phosphorcBcent, some not 
fhf>aph<llfBBaei' »lidinii<nitliettodl phosphorcBcent are bome dia- 
eBoitoB^’tet aolxal^ dimigli ao i^^iarent difference in their ex> 
teroal appearaaoee caald lie' peneeived t some remained lumi- 
■KHia ifom five eecDada to ana hoar. Ihe different effects of 
the celeond rays ware veaiarkable ; a good diamond exposed in 
the Uue riys anivind a datable phosphorescence, but did not 
become Iubbuious at alt ia the red rays. All the fluor spars 
were bigblji phsaphoresceM, add also all the cariwnates of 
lime. • 

M. Heinrich t^serves that the phosphorescence of calcareous 
combinations varies with the acid in combination. Thus the 
flnates were verf phosphorescent, some of them remaining lumi- 
iiova for one hour. The oarbonates follow ; they arc tlis- 
tingnished by the clear and white light they emit, which is such 
in some speohnens as to enable a person to read by it, but it 
does not oodtinue above thirty or forty-five seconds. The sul- 
phates riiine Sot a short time, but very faintly ; the phosphates 
are stUl less favourable for the phenomena of phosphorescence by 
ircadistioii. 

The calaacesM combinatioiiB are encceeded by heavy spar or 
snlpliate, and carbonate of baryta. Pure siliceous, alumiuous 
and magnesian earths are not phosphorescent, though many of 
their native combinations are feebly so. 

Widi regard to saline minerals, M. Heinrich considers their 
|diosphoresoent powers to be determined by the acid find base 
B combinatien. 'With the exception of amber and the diamond, 
go iaflamnmble fossil becomes idMsphorescent by irradiation. 
None of the aaetals are phosphorescent; metallic salts arc 
moderate^, and metallic oxides fedUy, phosphorescent. 

'Vegetable substaoees are but bad pnosphori. He wood of hot 
coentrias is better than that of our climate ; the white ha/c1-ti ec 
f bines hrighitly->-aa old sugar cane, dates, and the inner pari of 
4]ie cocoa mt, become finely phosphorescent. Cotton is very 
bad : dried jdaiits are in general very feebly luminous ; vegetubh' 
an^tanecs blaaobed are inlinlluly superior to the same sub- 
stanee net bhached $ this ia partieularly observable in linen, 
paper, Animal sebstances, containing carbonate of lime, 
as egg-shells, riieUs, corals, ^c., are more jdiosphorcscent than 
those containing phosphate of lime. 

After the fhets, of which the above are tlic results, follow 
varioiis interesting observations: thus it is remarked that thv 
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dnratuNl of, the dMTen very nuclkt 'ibo dkmond iUl floor 
ehioe for above an hour, no other fiaeil farnMre>thaii o Minnie. 
Vividaeaa and duration are in no rdatien to datih odieT. With the 
exception of Uie diamond, the light of AiMis ie alwnye lAite, 
whether they be illuminated by cwMoed rays or not. flhatt-lig^t 
ia more tfiectual m producing the phenomeria tiuuf dMjiight, 
but too long an ex|iosure ia diaadvantageowu White boOMK act 
more powcifully than coloured, and lighti dMoand ttraMlMn 
dark coloured. Bodiea that are ahhung oontmue to ahine when 
immeraed in water. DifTereace of teMparalBM faaa but little 
efiect; ice ia phoaphoreBoeat, at the same tune it ia obaerved, 
that heat aagiiieuta the intenaity and diminhhes the deration 
of the phoaphoreacencc; cold hae n contrary efiect Fhre water 
and tranaiMrent fluida do not ahine. The light appeara to pe- 
netrate the aubstances considerably ; for ahan abinmg, if a 
grove he cut a line deep in the substance, it will be as luminona 
at the bottom of it as at the surface ; finally, poUahiag injures, 
and in some cases destroys, the phosphorescent power. 

M. Heinrich then speaks of artificial phoaphori, and de- 
scribes the proccbs for preparing the Bolognian compound, and 
those of Canton, Baldwin, ^c. Among animal ana vegetable 
substances, many not luminqii at first, became BO by being 
cooled or heated; some of these are the flesh of birds; dried 
tendons, burnt bones and horns, yolk of eggs, toasted cheese, 
roasted cofiee, chcbtnuts, pease, 4 c. 

M. Heinrich considers these phenomena of phosphorescence 
to be occasioned by the mere restitution or emissioa of the light 
absorbed by the phoaphori during exposure to external sources. 
Amon^ those which are most diifioult to explain are the pre- 
servation of the light, by enveloping the luminous body per- 
fectly ; and its increased emission by the application of heat. 
If a diamond, the floor spar -of Siberia, or chlorophane, be ex- 
posed to li|:ht for some minutes, and be then covered with 
black wax, ink, or any substance, wbidi will perfectly exclude 
air and light, on removing the envelope, after some days, the 
body will still be found emitting light litis fact was known to 
Kircher and Beccaiia. The second fact is the following: 
When floor spar which has been exposed to light has ceased to 
become luminous, it may be made to emit light by merely 
warming it with the breath or the band. Hus efiect may be 
obtained many times successively after only one iiradiatien, 
especially if, at each time, the wacmth be a little inorsaMd ; at 
last, warming ceases to produce the efiect, but the shaide ex- 
posure of the spar to the sun enaUea it anew to present the 
same appearances as befoie.— Bti. Umv, sv. p. 247. 

22. To tAeEniToa of the Journal of Seienoe. 

Sir, 

Iw page xiii of the Iiitrodnctiun to the Tlictionary of Che- 
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mutr^lste^ published, I have alluded to Dr. Hrory In terms 
uitiloli<4iaTe aixesiODed a private correspondenoe between that 
gautlnien and me, th&Mamt of which we are deairotie of making 
public ia jour Journal. 

in the bemning of August 1816, 1 transmitted to him au 
Baaaj on Allaliipeti^ and Acidimeti^, accompanied by a letter, 
in wnkli 1 begged him to favour me with his opinion of its merits, 
cantionwg hun,'lbKunrhUe, not to communicate its contents to 
any person. In Ae 8tb edition of his Elements, which appeared 
in 1818, he published a plan of alkalimetry and acidimetry mo> 
dified from that described in my Essay\ This struck me at the 
time as an unwarrsiited use of my communication ; and declining 
to coireapoiid wHb him on the subject, I resolved to seize the first 
favourable opportunity to reclaim my rights. Under this feeling 
I wrote the paragraph m the Introdactiou to the Dictionary. 

Dr. Henry thus writes me on the U2th of April 1821, “ 1 as- 
snre you that I had not at the time of publishing my book, nor 
can I now recall, the remembrance of any lujuiiction of secrecy, 
respecting your alkalimctcr; I conceived I had so expressed my- 
self at page 612, vol. ii. of my Elements, as unequivocally to 
give to you the credit of inventing an instrument on the principle 
of directly, and without calcuk^n, indicating the per eentuge 
of alkali in any specimen; and that I pretend to nothing moic 
than the modification of your method which is described in mv 
book.” 

Under these drcumslances, 1 am satisfied that Dr. Henry had 
no intention to appropriate to himself the credit of my invention ; 
but I sincerely regret that, before piomulgating the modification 
of my method, he had not consulted me on the subject. This 
would have prevented all chance of misunderstanding between 
me and Dr. Henry, whose accomplishments as a gentleman and 
adiemist, I have been accustomed to adnuie. The readers of 
the Dictionary will perceive under the articles Cslci li, Coai.- 
o AS, Gas, Salt, &c., that 1 have not suffered temper to influoiioe 
my judgment, but have done merited honour to the Doctoi's le- 
searches on every scientific occasion. 

I have the hononr to be, Sir, 

Your most obedient sen ant, 

OUagow, April 15, 1821. Anuhxw Uri.. 


* *' It has been veiy properly objected to it [the alkalimcter of Deicioi- 
aiUes] by Dr. Uie, of Glasgow, (in on Eway on Alkalimetry, which he «as 
bO good, about two }ean ago, as to cemmmncate to me in monnwript, and 
wmih I beKeve be baa oot yet publitbed,) that tbeso degrees, being en- 
tirely aibitraiy, do not denote the value of alkalis in language nnivrnally 
intelligible ; end he has proposed an instmmrnt which sliall at once, and 
withont calculation, declare the true propoitionof alkali m lOipaiU of 
any kpecimen. The principal deviation in the following min flora the 
metliod of Dr Uic, i*,” Ac. Ai. 
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^ Property iff Soracic AckL’~‘I mentioitti} in the 

pth vol. of this Journal^ p. 152 (1819)t tfie pippertv possSscd 
by boracio acid in all states of dilutioa, of roddcoiDs tnimeric 
paper in the manner of an alkali. Since then the attention of 
M. Desfosm has been drawn to the oction of boncic acid on 
this colouring matter (^iMcdes de Ckimk, xvi. p. 75.^ apparentiy 
without a knowledge of the previous remark ; and he'htn shewn 
that a mixture of boracic, with other aoide, r^dens turmeric aery 
deeply, and that turmeric, when acted on by this mixture of 
acids, has its nature altered, for it approaches somewhat to 
turnsole, and is rendered blue by alkalies. 

There is sometliing so curious in this action of boracic acid, 
on turmeric, that 1 am tempted to offer a few more results on 
the subject. 

Turmeric paper dipped into a solution of pure boracic acid 
very speedily recciveb a slight tint of brownish red, which, when 
the paper ib dry, is very marked, and resembles that pro- 
duced by a weak alkali. In this state the properties of the 
coloiiruig matter are entirely different to what they were before : 
sulphuric, iiiHc, muriatic, and pbospboiic acids, even when 
very dilute, produce a bright red colour on this paper, and a 
htrong aolutioii of oxalic acid also reddens it. Alkuies on Uic 
contrary make it blue, gradually passing to shades of purplish 
blue, yellowisli red, ^c. As long as die acids or alkalies remain 
on the paper, if nut bO strong as to destroy die colouring matter, 
the new coloui remains, but a slight washing removes them, 
and dien the boracic acid tint returns, and the paper has its 
tirst peculiar properties. When altered by munatic acid, or 
ammonia, the mere volatilization restores the paper to its first 
statu; with the ammonia the restoration is very ready and 
perfect ; with the acid, it is longer and not so complete. If the 
paper reddened by boracic acid lie heated, the yellow of the 
turmeric is almost restored, and then it takes from acids a 
weaker red tinge, and from alkalies a more purplish colour thiiii 
before. 

Turmeric, thn» altered by boracic add, is readily restored to 
its original state by washing ; altered turmeric paper when put 
in water for two or three hours resumes its original propcities, 
and acts as at first in testing the alkalies. 

When the altered paper is placed in sun-light a few days, the 
colour ib soon destroyed as with turmeric alone, and then neither 
acid nor alkali will affect it. 

When turmeric paper is dipped into neutral or slightly alkaline 
borate of ammonia, it soon becomes of tlic red tmt produced 
by boracic acid, and is, in every respect, as if altered by Imracic 
acid alone ; when this paper is made blue by ammonia, tlie 
anuuonia easily washes out, and the blue tint disappears, and 
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BteceUro bom aci^ and a&aline borates redden tuimeric. 

M. S^afeases, praposea (w edhet of boracic acid as a 
test fbr ha pretence ; for a very small quantity of it mixed witli 
other add naa fhe power of reddening turmeric psqiei in consc* 
queoee of these changes. 

M. F. 


III. Natubal History. 

Gsot,ooT, Mxdicini, &c. 

1 . FWr/Aer Jtimafh on the SeimblaHce bthoeen certain Varietiu 

t k 

QramUe and qf Trap^—J. Mac Cvlloch. 

Ib a former number of this Journal (Vol. X. p. 29.X 1 gove a 
detojled account of some interesting ^ts occuning in Aber- 
deenshire, respecting the resemblance of certain portions of the 
granite of that country to some of the members of the ir^t 
family. It was there shown, that, in this district, spedmens 
c^uld be proouied from the fundamental granite, and connected 
w^ tl^ most common varieties by transition, resembling many 
the latest greenstones, and even the basalt of most recent 
origin which is superincumbent on the latest stratified rocks. 
The series of mdmens formed from these places, is not to be 
di^ipguiahed from a common aeries of basw and greenstone ; 
but the interesting condusions to whidi this frmt gives rise, re- 
specting Ae similarity of origin in these two fiuniltes, so far 
removed in position, need not be repeated, as they were suf- 
ficieatlv jranled out in the paper to which I have alluded. 

jhk the inatancea which I there quoted may, howmr, seem to 
require eonfiimation, particularly to those gedegists who are 
uqwilUng to abaudm the notions in which they have been 
e^catcoi it will not be useless to point out another set of 
similar hctB, equally open to investigation, and equally con- 
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tlie ^tewt formerly held out Se^jqg Hide ^(his miibr 
considerationt it is always useful to accumulate ezamjdeaio^ 
any geolbgicd fact; particularly of such as« from t!|pmr,DOTelty, 
ift from their disagreement with former /obsprvatiQ^^ are often, 
ftyf' -a considerable time, received trSfh dpujbt or'incr^ulity. 
To multiply the places of acCetfs lo such appearan^s ^is albo 
useful ; ami I can only re^et that,! ^lave not he^e'to refer to a 
country more accessible, instead being, as it ill, more remote 
than Aberdeenshire. 

Granite of various characters occur^ in difierent.parts of the 
Shetland islands; where it displays, in a* degree, of profusion 
not to be cqiiullccl through the whole of Scotland, flul these 
phenomena attending veins, and accompanying its contact with 
the stratified rocks, which 'are, deservedly, objects of so much 
attention to geologi&ts, and which serve to throw so much light 
on the nature and origin of this siibsiauco. But the most 
entire and extensive tiact is found in North Maven, extending 
over a space which it would be useless to describe in words ; 
as, without a map, no definite idea could bo conveyed of it. 
I'luTc are, at least, two very distinct varieties in Ibis district; 
and, It is not diilicult to discover that they arc of difierent eras ; 
siiK'G veins of the one variety are found to pencil ate into the 
other, whereas the reverse never takes place. 

ft is in one of these that the varieties, analogous to tliose of 
Aberdeenshire, formerly described, are found ; and they ]>resent 
a similar series of graduating specimens; the whole being 
evidently inferior to gneiss and the other primary strata of that 
district, and, in many jdaces, graduating into undisputed 
varieties of the most ordinary granite. To detail the aspects 
of these specimens, would be merely to repeat that which was 
said ill the former communication on this subject. I shall 
therefore merely add, tliat from the ordinary syenitic granite, 
consisting of hornblende, quartz, and feldspar, with or without 
mica, a regular scries may be traced, passing through numerous 
modificiitions of gicenstoiie, not difiering from those of the 
trap family, down to a perfect basalt. 

For the information of those who may be inclined to visit 
the ground in question, I may add that the most convenient 
situations for exaniiiiiKig these api)earane€S in detail, are in the 
neighbourhood of iiillswick. 

2. On the Jkponiion qf Qirbonatn of hum tn IFood.— -It is 
well known that siliceous earth is deposited in many vegetables, 
particularly m the grasses, in the bark of the Catamus Rotang^ 
and in that of JEt/uiaehBm hyemah. The dej^sit known by the 
name of Tdbanheer^ is a particularly conspicuous example of 
this iiature« The deposition of carbonate of lime is a more 
rare occurrence ; yet it is found in many pears, and is very re- 

VoL. XI. 2 E 
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miirkable in the bark or on the suilhce of ckara mdgarit. 
Having' accidentally observed one instance of this nature in a 
very unexpected situation, I thought it deserving of record as 
adding another illustration of a remarkable fact in vegetabfe 
physiology. 

A few years ago, when some uneasiness was produced by the 
rapid consnmpnon of oak in ^e navy, commissions were sent 
to various places to procure such wootN as appeared to be 
adapted for ship-building. Among utliers; many specimens 
were brought from Sierra Leone in Africa; and, from these, tliu 
singular wood under review was selected. Unfortunately, no 
description of these trees was furnished; so that it is impossible 
to conjecture to what genus the specimen in question belongs, 
or whether indeed it belongs to any known genus. 

The size of the timber, which is probably still lying in Dept- 
ford yard, proves, at least, that it is a larac tree. The colour 
of the wood is that of mahogany, which it much resembles on a 
general view ; being, at the same time, equally hard. But the 
uMigitudinal split shows a larger fibrous siriictnre, and, in the 
transverse smootli section, the grain is coarser, from the large 
size of the vessels which form the interesting part of this wood. 

These vesseis, or tubes, arc so numerous that thev amount 
to 1,600 in the square inch. Their form is verv Irregular; 
seldom round, occasionally oval, but more commonly of a lung 
irregular shape. Sometimes also, two or more ovals are con- 
nected by a narrow line. These vacuities in the wood are filled 
with a yellow carbonate of lime, which bears slight marks of 
irregular crystallization. But dicy are not always entirely filled ; 
the wider ones being perforated by a circular tiilic running 
through them, and surrounded by the calcareous matter. These 
orifices are of such a size as just to admit the point of a human 
hair ; it ftcqucntly happens that two or more arc contained in 
one of the deposits of the carbonate. 

I need scarcely add that the application of an acid excites an 
active cficrvescencc over the whole section of the wood. 

3. Breaking out of a Spring. — A remarkable phenomenon oc- 
curred at Bishop Monckton, near Ripon, on April 18th, on the 
estate belonging to Mr. Shamock. About two o'clock in the 
afternoon the attention of a person in that gentleman’s service 
was attracted by a rambling noise which apparently proceeded 
^m the stack yard, distant thirty yards from the house. He 
supposed it to proceed from diildren throwing stones against 
the doors and wall; but on looking up the avenue, formed by a 
tow of stacks, and leading to the house, he observed a small 
portion of the gpound in motion, which, after continuing in a 
considerable state of agitation for some minutes, suddenly pre- 
sented an opening of about a font square, whence issued a great 
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bddy of water. (Ictnrning; with violence it soon enlarged ihc 
cavityy and in its proj^rebs cairied down ailli it a portinn of the 
aurrounding earth aovcral feet in extent, which was buried in the 
Abyss below ; the water coutmued to ebb and flow more or less 
at intervals during the day. Mr. Charnock plumbed this sub- 
terranean pit ill the evening, and found it fifty-eight feet in 
depth ; the waiter has now subsided aud remains settled within 
two yards of Uie top. — Gentleimn*$ Magazine t May, 4G1. 

4. New FuZrai/o.— A new volcano has burst out in the Iilglios! 
summit of a ridge of mountains near Leirla, in l^ortii^.*!. This 
extraordiuary phciiuinenou occurred at the period of the hjgh 
rise of iho Douro, mentioned in most of the Journals, j jIO 
volcano was in full action when the latest accounts came away, 
but had happily taken a diiection which threatened to do lillle 
damage. The country is steril, aud is that through ^wliich 
Wellington passed in pur^'iiit of Massciia. — Gcnihmni'^ 
yaziuCf April. 

5. HartahoDi y its Ubi in Intoxication. — Dr. Porter, a CSorinaii 
pliYsician, states that be has found the spirit of liartslioru (in 
tlie do.se of fi small tea-spoonful in a glass of water,) to coun- 
teract the inebriating efllcts of fermented liquors and spiiits. 

0. Scarlet Fucr.-^h is announced in ihc Journal dc Mr- 
divma l^ratiouCy of Dcrliii, that the Ih'lladoiiiia is a. preservaUic 
against this fever. 'Phe fact was first discovered at Lcipstc, 
but it has lately been couliiincd by bcvciul expciiiucnts. 

7. lodincy on ds o^pUcaiwn as a Medicine.— Au abstract was 
given at page PJl, vol. x. of this Journal, from a paper, by 
Dr. Coindet, of Switzerland, outlie application of iodme to the 
dissipation of the goitre. In consequence of the importance of 
any eflcctual remedy for this disease, in a country where it is so 
frequent, much attention has beeii drawn towards Dr. Coindel’s 
discovery, and coiihiderable opposition made to it. It happens 
also that from the number of cases in which it has been applied, 
much iuformatiou, with regard to the general mcdiciiial eflecU 
of this substance, has bceu obt«uncii. Ihcsc, with other 
reasons, have induced Dr. Coindet to publish a second paper 
on the subject, which, as it contains some very interesting 
matter necessary to be known before the publication of tlie re- 
medy can be said to be completed, we sue induced to abstract 
at this time, though from the rarity ol the disease in this 
country, it has not tliat high interest here it possesses in that 

part of the world. . 

After having dwelt upon the necessity in every case o) using 
prudence in the administration of a powerful medicine, especially 
^ 2 K r? 
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when that medicine is new, and its action but little understood ; 
Dr. Coindet mentions the circumstance that at Geneva alone 140 
ounces of iodine have been sold since he first made known its 
use in this disease ; consequently, that above 1,000 persons have 
used it ; and he remarks that fewer accidents have happened in 
the application of this ([uuntity than happens in a similar ap* 
plication of almost any powerful medicine. 

As the iodine in different states will act differently as a 
medicine, Dr. Coindet states, that of all the preparations he 

E refers the iodiirettcd liydriodatc of potassa. This isi)repared 
y dissolving thirty-six grains of the hydriodate, and ten grains 
of iodine in one ounce of distilled water; from six to ten drops 
in half a glass of water, sweetened, is given three times a day, 
diminishing or increasing the dose according to the effects. 

Dr. Coindet prepares the* hydriodate of potassa by saturating 
potassa with hydriodic acid. The arid he prepares previously 
by passing sulphuretted hydrogen gas through water holding 
iodine in suspension, nr through a solution oi iodine in alcohol. 
I'lie sulphur is then filtered out, and the lujunr heated to drive 
off the free sulphnrctted hydrogen. A much simpler mode of 
preparing the hydriodate would be to saturate a strong solution 
of potassa with iodine, evaporate to dryness, and fuse the salt 
out of contact with air in a covered platinum crucible or glass 
flask, until the portion of iodate formed is decomposed and con- 
verted into iodide ; the whole is then iodide of potassium, and 
only requires to be dissolved in water to form the hydriodate 
of potassa. 

Whilst attentively observing tlic action of this su1)stance on 
the animal economy, it soon appeared that if given iii excess, 
it seemed to saturate the body, and then produced pailicular 
symptoms, which J)r. Coindet calls iodic. This ue\cr happens 
before an effect has taken place on the goitre; and, as the 
farther addition and action of iodine, beyond the dissipation 
of the mas^ is injurious, a stop is immediately put to its admi- 
nistration when tin sc effects appe^ar. After eight or ten days 
its use is resumed, and continued until the symptoms are again 
observed, when it is discontinued and again resumed after an 
interval of time, which is to be more or less according to the 
state of the patient, and the effect of the medicirc on him. 

The iodic symptoms when strong arc as follows : accclcralcd 
pulse, palpitation, frequent dry cough, want of sleep, rapid loss 
of flesh and strength ; with some, there is produced only n 
swelling of the legs, or tremblings, or a painful hardness of the 
goitre, sometimes diminished breasts, continued increase of ap- 
petite, and in all that Dr. Coindet had seen a very rapid dimi- 
nution and disappearance of the goitre. 

At those times Dr. Coindet forbade iodine and prescribed 
milk, especially that of asses, warm baths, valerian, kino, car- 
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botrate uf atuiiioiiia, prcparatioDS of opium, aud other aiitispas- 
modics. In painful hardness of the goitre; leeches, and emol- 
lient fomentations. 

^ The rapid disappearance of the goitre, which accompanies 
these symptoms, shews them to be occasioned by an excess of 
iodine : from eight to tenVeeks is considered the mean time of 
proper treatment. 

The iodine should not be administered indiscriminately in 
all cases of goitre : some are indammalory, and some are ac- 
companied by a bilious disposition uf llie body ; in these cases, 
leeches should be applied on the goitre, and medicines admini- 
stered n.s the case requires, bclbre tln^ iodine be given. If 
similar symptoms aiise during the application of iodine, then 
those iiidicatioici should be attended to, and ptoper medicines 
given witli the iodine. 

Iodine should never be employed in Cases where the patient 
is of a gross disposition, or tending to mimonhagia, or in cases 
where diseases of the breast threaten to, or have curanicnccd, 
or in slow fevers. Jt should f^l^io be rHn^cd to persons nlio are 
nervous, delicate, and of a feeble eoiistitntioii. 

Dr. Coindet then states his reasons h^r believing that iodine 
may be usefully employed in cases of ainciioiiha*a, in chronic 
diseases of the uterus, of indolent tumours of the lyuiphiitie 
glands of the breast, cases of scropluila without fever, and 
where the enlarged glands of the neck are indolent; and con- 
cludes by expicssing a strong wish that no person will result 
to this remedy without the advice and obseivation of a physi- 
cian.-— .6/6. Vnii\ xvi. p. 140. 

8, Medical attd Physwhnjical Prize Qwes/iows.— 1. 'I'lie Royal 
Academy of Scienci's, at Paiis, have proposed the following 
prize question for M2.3: “ To determine, by precise experi- 
ments, the causes, either chemical or ])liysiologicai, of aniinal 
heat.” It is ])aTticiilarly required that the heat emitted by a 
healthy animal in a given time be asceitained, as well also as 
the quantity of carbonic acid produced in res)iiratiun, and that 
the heat thus produced, be compared with that occasioned by 
the formation of as much carbonic acid from the coinhustioii of 
carbon. The prize will bo a gold medal of 3,000 francs value. 
The memoirs are to be sent in before July 1, 1823. 

2. The following prize subject has been announced by tlic 
Royal Academy of Sciences, at Paris, for competition during 
ihc years 1821 and 1822; “To trace the gradual developc- 
ment of the aquatic Triton, or Salamander, through its diilerciit 
degrees from the egg to the perfect animal, and to describe the 
internal changes which it experiences, but principally in regard 
to osteogany and the dislributiou of the vessels*’' "I'he prize is 
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a gold modal of 300 francs value ; to be adjudged in March, 
1822. Tlie essays to be sent in by January 1, 1822. 

3. The Sociltf Medicals d^Emulation proposes the followiag 
prize question : the memoirs, written in tVcnch or Latin, are to* 
be sent before August 31, 1822^ to die Secritaire-gcHcrale, at 
Paris. The value of the prize is 500 francs. 

** What are the disposition and structure of the system of 
organs called the nervous ganglions of the organic life, sym- 
pathetic nerve, great intercostal, trisplafocliniquc, jfc. ?” 

What arc the functions of this system of organs ?*’ 

And, as far as is known, what are the diseases in which 
it is essentially affected r” 

4. The Helvetic Society of Natural Sciences have proposed 
the following pri/c question for tlie years 1822 and 1823: To 
collect exact and will-obitcrvcd facts, on the increase and 
diminution of the glaciers in the different parts of tlie Alps, 
on the dcteiioration or aiiielioration of their pasturages, and 
on the former and picscnt state of the forests.” It will be suf- 
heient if the author^ treat only of a determined part of tin* 
Alps. Memoirs to be given in before the 1st of January 1823. 
Prize 300 livrcs. 

5. Tlic Society of Sciences and Arts of Ttreclit lias an- 
nounced the following question for competition : Are there 
characteristic signs sufficient to distinguish always wulh cer- 
tainty, the true cancers from other maladies which resemble it? 
If so, what are these signs ? Ought this malady to be considered 
as the effect of an indisposition of the whoh* body, or us only 
local ? If it is to be considered as an indisposition of the whole 
body, can external remedies, whether amputation, or the remedy 
applied by the religious of the convent of Kus, or the corrosive 
remedies, especially arsenic, contiibute to the cure or the al- 
leviation of the malady ? or ought they to be considered as all 
equally hurtful { When the malady has not yet the characteristic 
signs of true cancer, but when there is reason to fear it may 
become so, and when it may as yet be considered as a local 
evil, what external remedies may then be applied with sound 
hope of success ? and whut are those which should be consi- 
dered as hurtful ?'* 

6. Another question, by the same body., is as follows : ‘‘ Can 
we, by surveying auy particnlar part of the body of an animal 
that we have not had an opportunity of observing in life, con- 
clude, with certainty, what use it made of tliat part; so that 
we may look on this principle of final causes, not only ^ an 
nsefnl principle, but as always a sure guide in the natural history 
of the anim^ kingdom?” 
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IV. GcNKKAL L]TEKATblt£. 

1 . Ortgui of Vegetables. — ^Turnips and carrots are thouglit indi- 
genous roots of France ; our cauliflowers came from Cyprus ; 
our artichokes from Sicily ; lettuce from Cos, a name corrupted 
into Cfause; shallots, or eschallots, from Ascalon; the cherry 
and filbert are from Pontus ; the citron from Media ; the chest- 
nut from Castana, in Asia Minor; the peach and tho walnut 
from Persia; the plum from Syria; the pomegranate from 
Cyprus ; the quince from Sidon ; the olive and fig from Gfreece, 
as are the best ajiplcs and pears, though also found wild in 
France, and even here; the apricot is from Armenia.— AV/o 
Monthlg Magazine , iii. p. 23>^. 

2. New Longitude Act.— By this act the 58th of the late king 
is amended. Tho rewards are, 50001. to any subject of Great 
Britain who shall reach the longitude of 130® fiom Greenwich 
within the arctic circle ; I'l.OOOl. (further) for the north-west 
passage into the Pacific; 1,0001. for 83® of north latitude; and 
a like sum for 8.5®, S7®, 88®, and 89® resjiectivcly. It is as- 
sumed in the preamble, that no ship has gone ^beyond 81® of 
north latitude, iioi 1 1 3° of west longitude. 

3. Roman Mint — A considerable quantity of clay moulds, or 
matrices, for tho ruining of Roman money, have been lately turned 
up at Lingwell-Y ate, near W akefield. '1 horesby, in his Ducatus, 
mentions a quantity of similar moulds, found at the same place 
in 1097. Several crucibles, for melting the metal, were found 
at the same time ; and in some of the moulds, tlicre are coins 
yet remaining. Specimens have been sent by a gentlemw at 
Wakefield, to die Society of Antiquaries, and to the British 
Museum, in hopes of dieir decision whether this place was 
the resort of coiners, or the real mint belonging to the Roman 
station in its immediate vicinity. — New Monthly Magazine. 

4. Ancient Roman Alter.— A Roman altar was dug up in 
April, by Mr. S. Faulkner, gardener, in a place called Dar- 
vell’s field, situate between die Tarvin and Whitchurch roads, 
in ^ughton, near Chester. It is formed of red granite, and 
is in excellent preservation : its height is nearly four feet ; its 
two fronts, on each of which is the same inscription, arc 
eighteen mches across; and the two sides, quite plain, are 
about twelve inches each. On the top is a kind of shallow 
basin, supported by two volutes. The pedestal is a square 
piece of red sandstone, about twenty inches wide, and six 
thick, and was found at a small distance from the altar. The 
inscription is, “ Nymnhis et Fonidmt Legume Vtceama vedonte 
Winn;” thus Englished : “ llie twentieth Legion, the power- 
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M, theTictorioiiv; to the Nymphs and Fomitains There is 
no particular Bprioi^ now known very near the spot, where the 
altar was found ; but there are some within five minutes’ walk 
of the place, and the district abounds with them. It is sup- 
posed this cuiious piece of antiquity was thrown down, and 
buried, at the time tiie Homans took their last leave of Britain, 
which was about the year 448 of the Christian era. — New 
Monthly Magazine. 

5. Drvidteal Scpuhkrt . — ^'IVn sopiilchral urns were lately 
found about u foot below the buiTuee on the grounds of IJyb 
D*unfarm, the piopertv of Jobeph lluddarl, Kbq., iirar the 
Human military coniinunieutiou between the tumulus at 
Llocheddicr and that of !)<illn rniaon, in (^lemaIvoll^hire. The 
urns occupied a circular space about ii\e yaids in diameter, 
which Btcmed to have bec^n surroundt d by a btone wall. I'hey 
lay in a straight line, and weie filled with bones and ashes; 
the first contaiuiij;^ a stnal* picee of (‘op[ter. Kueh urn was 
protected hy four upright stones in a rectangular lurni, with a 
flat stone on the lop, and a few htiiidfiils of put c uravel under- 
neath. They crumbled into ubhc^^c when the ploughman at- 
tempted to remove them, and not a fragment abo\(‘ the* sire of a 
square inch could be found a few du\«! after the disc-oxery. 
From there being several druidical remains in the ueiglihour- 
hood, it is supposed to have been a place of sepulchre conse- 
crated by the Druids. A gicat part of the bi*pulchre still 
remains untouched. — Monthly May. May 1821. 

6. Literary Notices. — i. The first volume of Mr. A. P. I’hom- 
son’s Lectures on Botany is almost ready for publication. It 
will contain the dcbcriptUc anatomy and )>li>sioloey of thosi* 
organs wrhich are neces.sary for tlu: growth anrl pieservatiou of 
the plant as an individual ; and will be illnstratc'd hy more than 
one hundred wood-cuts and ten copper-plates. It is inUnded 
to form the first part of a conii>letc system of Elementary 
Botany. 

ii. Next month will be puhlibhcd, A Treatise of the Prin^ 
ciples of Bridges by Suspension, with reference to the Catenary^ 
and exemplified by the Cable Bridge now in progrebs over the 
Strait of Menai. In it the properties of the catenary will he 
fully investigated, and those of arches and piers will be derived 
from the motion of a projectile. It will contain practical 
tables, a table of the dimensions of a catenary, and tables o 
the principal chain, rope, stone, wood, and iron bridges; with 
Ahe dimensions of them erected in different countries. 

iii. Mr. Gideon Mantell, F. L. S. is about publishing in one 
volume, royal ouarto, (illustrated by numerous engravings), the 
Fossils of the South Downs; or. Outlines of the Geology of the 
South-eastern Division of Smex. 



Aut X\III meteorological DI\R^ tor the MrnthN of March April and Maj 1821, kept, at EiiKL 
SfekiCEr's Seat at Althorp, in Xorthamptonshire Ihc Iherniomc ci haii^d in a Ncith-easttm Aspect, about ii\e feel 
from the ground, and a foot from tht all 
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SELECT LIST OF NEW PUBLICATIONS, 

DURING THE LAST THREE MONTHS. 

Transactions of Public Societies. 

TniiibactioDS of the Carobridgc Philokopbical Society. Part I. 
44u* l/. 

Astronomy and Navigation. 

A Moveable Planisphere ; exhibiting the face of the Heavens for 
any given hour of the day throughout the year, as also the time of 
rising and setting of the Stars ; designed to assist the young stiidenr 
in acquiring a knowledge of the relative situations and luiiiies of 
tlie Constellations. By Francis Wollaston, F.K.S. 12s. 

Elementary Illustrations of the CVlcstiul Mechanics of La 
Place. S\o. 10s. 6el. 

The Young Nilvigator’s Guide to the Sidereal and Planetary 
parts of Nautical Astronomy ; being the "I’beory and Practice i>f 
hnding the Latitude, the Longitude, and the Variation oftlic Com- 
pass by the tixed Stars and i^lanets; to which is prefixed the 
description and use of the new Celestial Plaiiispliei'c. By Tliomah 
Kcrigan, Purser, R.N. ro^al ISmo, ISs. bds. 

The Planisphere sold separately, at 5s. each. 

Tables to be used with the Nautical Almanac, for the linding 
the latitude and Longitude at Sea; with easy and accurate nu** 
tliods of performing the Computations required for these purposes. 
By the llev. W. Lax, F.R.S., &c. 8vo. 21s. 

Botany. 

Flora Scotica, or a Description of Scottish Plants, arranged both 
according to the artificial and natural methods. By William 
J. Hooker, L.L.D. 8vo. 14is. bds. 

Chemistry. 

A Dictionary of Chemistry, on the basis of Mr. Nicholson's, 
in which the principles of the science arc in\estigated anew, and 
its applications to the phenomena of nature, medicine, miiteralogy, 
agricvilluro, and manufactures, detailed. By AndiTw Cre, M.D., 
^c. With an Introductory Diasertation, containing instructioiis 
for con\ citing the alphabetical arrangement into a systematic order 
of study. 

A Manual of Chemistry, contmning the principal facts of the 
science, arranged in the order in which they arc discussed and 
illustrated .in the Lectures at tlie Royal institution. New Lditiuii, 
considerably enlarged and impmved, with numerous Plates, 
Wood-cuts, Diagrams, &c. By W. T. Drande, Sec. U.S. &c., 
8vo. 22. 59. 

CrJSOGRAFHY. 

A Geographical and Commercial View of Northern Central 
Africa. By James Mac Queen. '8vo. lOr. GcU bds. 
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Select LUt of Nw Publicatiime* 

Western Africa, being a Description of the Planners, Customs, 
Dix'sses, and Character of its InhabitautSy illustrated by 47 £ii« 
gravings. 4 vols. 12mo. 1/. Is. bds. 

. Part I. of a System of Universal Geography. Translated from 
the French of JVl. Make Brun. 8vo. 85. 

Geology. 

A Geological Classification of llocLs, witli descriptive synopsis 
of the species and varieties, comprising the Elements of Practical 
Geology. By John MacCulloch^ M.D. F.11.S. &c., 8\o. 12. Is. 

Lithography. 

A lUanual of Lithograpliy, or Memoir on the Litliographical 
Fx|>eriinent5 made m Paris, at the Royal School of the Roads and 
Bridges, clearly explaining the whole ait, as well as all the acci- 
dents that may happen in printing, and the difierent methods of 
avoiding them. Translated from the French by C. Uulliiiaiidel. 
8vo. 65 . bds. 

Medicike, Anatomy, and Surgery. 

A Treatise onSciophu]a(to which the Jacksonian Prize for the 
year 1818 was adjudged by the Court of Examiners of the* Royal 
College of Surge. Oils ;) desrnbing the morbid alteration it produces 
in the sti'UCUire of ail the dilferent parts of the beuly, and the. 
be*st mode e)f Heating it, particularly in Children ; also its coii- 
nexioij with diseases of the Spine, Joints, Eye*s, and Glands, more 
espe'ciall} of the Female Breasts, Testes, and Prostrate Gland ; 
with particular reference also to the most improved plain of treating 
Spinal Curvatures. '1 o which is added, an Account ui tlic Oph- 
thalmia, so long prevalent in Christ’s Hospital. By Eusebius 
Aithur Lloyd, M.R.C.S.L., &r. 

A M.inual of the Diseases of the Human Eye, intended fur 
Surgeons commencing practice. By Dr. Charle.s Hen. Weller, of 
Berlin, translated from the German by G. C. Monieatli, M.D., and 
illustrated by cases and observations. 2 vols. 8vo, with 4 colouied 
plates representing 37 diseased Eyes. If. IO 5 . bds. 

Illustrations of the Great Operations of Surgery, Trepan, Her- 
nia, Amputation, Aneurism, and Lythomety. By Charles Bell, 
F.U.S.E., &c., containing 21 plates. Large 4to. 32. 155 . plain, 
and 52. 55. coloured. 

A View of the Structure, FuncUons, and Disorders of the Sto- 
mach, and Alimentary Organs of the Human Body ; with Phy- 
siological ObstTvations and Remarks upon the qualities and effects 
of Food and Fermented Liquors. By Thomas Base. 8vo. 125. 
boat (Is. 

A I'ractical Triatise on the Inflammatory, Organic, and Syin- 
patbciic Difieases of the Heart ; also on Malibrination, Aneurism, 
Ate. By Henry lle.uliT, M.D. 
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Stleet List of New Publications, 

A Treatise on Indigestion, and its coiise(|ueiices, called Nervous 
and Bilious Complaints ; with observations on the organic dis* 
eases, in which they sometimes terminate. By A. P. W. Philip, 
M.D. F.R.S.E.,&c. 

Observations on some of the (irnerHl Principles, and on the 
particular Nature and Treatment of the difierent Species of 
Inflammation By J, 11. James, siiigeon to the Devon and 
Exeter Hospital, and consulting surgeon to the Exeter Dispensary. 
8vo. 

The third volume of Practical Observations on the Treatment 
of Strictures in the rrelhra, with plates; by Sii E\erard Home, 
bart. 8vo. lOs. (ul. boaids. 

A Treatise (»n the Hydrocephalus Aciitus, or, Inflainiiiatory 
Water iv the Head. B} Leopold Anthony Oolis, translated from 
the German, by Robert (iooch, M. D. 8vo. Hs. boirds. 

The History of the Plague, as it has lately appeared in the 
islands of Malta, Goza, Corfu, and Cephaloiua, ^e., with |jarli- 
culars of the moans adopted for its eradication. B) .1. D. Tully, 
esq.. Surgeon l(» the Torccs, A'C. 8v(». I .?s. boards. 

Observations on the l)«vangenients of the Digestive Organs. By 
W. Law, surgeon. 8vo. 0*s. boards. 

A Treatise on the Epidemic Cliolera of India. By .laints 
Boyle. 8 VO. .5s, 

A Treatise on the Medical Powera of the Nilro-imiriatic Aciil 
Bath in \urious diseases. By Waller Dunlop, surgeon. 8vo. 2s. 

Practical Observations on those Disorders of tii<' Liver, and 
other Organs of Digestion, which produce the several loims 
and varieties of the luhous com plaint. By Joseph A^ie, M. D. 
8s. 6d. 

Observations on Syphilis. By John Bacot. 8vo. 65. 

A Description of a Surgical Opi'ration, originally peculiar to 
the .lapancse and Chinese, and by them denominated /in-King; 
now introduced into European practice, with directions for its 
performance, and cases illustrating its success. By James Morss 
Churchill, surgeon. 4s. boards. 

A Toxicological Chart, in which may be seen at one view, the 
symptoms, treatment, and modes of detecting the various poisons, 
mineral, vegetable, and animal, according to the latest ex|M!ri- 
raents and observations. By William Stowe, surgeon. S large 
folio sheets. Is. 6d. 

No. X. of the Quarterly Journal of Foreign Medicines and 
Surgery, and the sciences connected with them. 3s. 6d, 

Observations on the Digestive Organs. By J. Thomas, M. D. 

gw. 6s. 
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. Select list of New Publicationt. 

Peptic Precepts ; pointing out methods to prevent and relieve 
indigestion, and to regulate and invigorate the action of the 
stomach and bowels. 12mo. 3s. boards. 

m 

Mineralogy. 

Familiar Lessons on Mineralogy and Geology ; explaining the 
easiest methods of discriminating mincrsils, and the earthy sub- 
stances, commonly called rocks, which compose the primitive, 
econdary, flat, and alluvial formations, ^c. By J. Mawe. ll2mo. 
5s. boards. 


Miscellanies. 

Lucidus Ordo, a complete course of Studies on the several 
branches of Musical sScience, with Lssays on the Phenomena of 
llainionic Uesonaiicc, Sympathy, and Attraction, the influence of 
paiticuhii hai monies on the coirespfmdent aflections of the mind, 
re(|iiisjtcb of ])ractic.*il excellency, with sketches of Great Masters. 
By J. Uelfe, Mus. in Ord. tolas Majesty. 

A Gramma/ of the Sanscrit Language, on a new plan. By the 
Rev. William VaU»s. One \uluiiie, 8vo. In the press. 

A Manual of Logic, in which the art is rendered practical and 
useful, upon a principle entirely new and extremely simple; the 
i^liole being illustrated with 24 stnsiblc figures h^ means of 
wliK li, every form of syllogism is brought under the eye in a 
visible shape, and all the iigures and modes nrido perfectly in- 
telligible, c\en to the most juvenile capacity. By J. W. Carvill, 
lecturer on natiiru! philosophy, &c. 3sm 

Natural History. 

Mcmoiisof the Wernciian Natural History Society, Vol. III. 
1817 lu 1820. 8 VO. 18s. with 25 engravings. 

Pait 1. <if Illustiations of the Linneaii Genera of Insects. By 
W. Wood, r. L. S. with 14 coloured plates, 5s. 

No. I. of Illustrations of British Ornithology. By John Selby. 
Elephant folio, ]/. 11^. 6'd. coloured, 5/. 5s. 

A General History of Birds. By John Latham, M.D. F. II. S. 
author of the Synopsis of Buds, Index OrnitlK)logicus, To 
be completed in ten vola. demy 4to. with at Ica^t 180 coloured 
plates. Vol. 1. 4to. 2L 2s. 


Political Economy. 

Principles of Political Economy and Taxation. By David 
Ricardo, Esq., M. P. New edition, corrected and enlarged* 

8 VO. 14.U 
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Select IJxt New Pul^licathm. 

Letters to Mu Malthus^ on se\'oral Subjects of PoUticul £co« 
nomyi end particularly ou th^ Cause of general Stagnation of Com- 
merce; translated from the French by B. ^y- By John 
Richter, Esq. 8vo. 9«. boards. 

Conversations on Political Economy, in a scries of Dialogues. 
By J. Pinsent, Ss. 6d. 

An Essay on the Political Economy of Xations ; or, a View of 
the Intercourse of Countrics» os influencing their \Ve«\lth. Svo. 
boards. 

Observations on the Restrictive and Prohibiting Commercial 
System, from the MiMS. of Jeremy Benthain, Em|. By John 
Bowring. Svo. 2s. 

The Source and Remedy of the National DdOiciiIties, deduced 
from Principlcb of Political Economy, in a Letter to Lord .loliii 
Russell. 2r. 

An Inquiry into those Principles, respecting the Nature of 
Demand and the Necessity of Consumption, lately adM>cated by 
Mr. Makhus, from which it is concluded, that Taxation and tlic 
Maintenance of Unproductive Conbumers can be conducive to the 
progress of Wealth. Svo. 4^. 

Observations on certain Verbal Disputes in Political Kconomv. 
particularly relating to Value, and to Demand and Supply. 
12nio. 3s. 

An Address to the Imperial Parliament upon the Practical 
Means of gradually abolishing the Poor Laws, and educating tin* 
Poor by&tcm^»*''ally ; illustrated by an account of the Colonies oj 
Frcdericksoord in Holland, and of the Common Mountain in the 
South of Ireland. By William Herbert Saunders, Esq. 3«. 

A Letter on our Agricultural Distresses, their Causes and 
Remedies; accompanied with Tables and Copper-plate Charts, 
bhewing and comparing the prices of wheat, bread, and laboiii, 
from 1650 to 1821 ; addressed to the Lords and Commons. B} 
William Playfair. 5s. 

Reflections on the present Difficulties of the Country, and on 
relieving them, by opening now markets to our Commerce, and 
removing all injurious restrictions ; by an old Asiatic ftlorcliant. 
3s. 

Two Letters to the Right Hon. the Earl of Liverpool, on the 
Distresses of Agriculture, and their influence on me Manufac- 
tures, Trade, and Commerce of the United Kingdom; with Oli- 
bervations on Cash Payroenb and a Tht Tiade; by tbc Right 
Hon. Lord btourton. 6vo. 3v. 

Remarks on some I'uodameutal Doctrines in Political Eco- 
uomy ; by J. Craig, Esq. F.R.$.E. Svo. Js. HJ. bdb. 



419 


i Seleci List of New Pubiicatious. 

The Principels of an Equitable and Efficient System of Finance : 
founded upon self-evident, universal, and invariable principles ; 
^by Harrison Wilkinson. Svo. 

Property against Industry; or an Exposition of the Partiality, 
Oppression, Injustice, and Ineciuality of the Present System of 
Finance ; by Harrison Wilkinson. Svo. Is. 6(/. 

Letter to Thomas W. Coke, Esq. &I.P. on Corn I^ws. U. 

A View of the circulating Medium of the Dank of England, 
from its incorporation to the present time. 2s. 

Observations on the Present State of the Police of the Metro- 
polls ; by Cl. B. Mainwaring, Msq. 8vo. 3s. 6d. 

Letter to a Member of Parliament, on the Police of the Aletio- 
polia. Svo. Is. 


Topography. 

BRITISH. 

An Appendix to Loidis and Klmete : or an attempt to illustrate 
the districts describeil by Bede ; and supposed tc» embrace the 
louer portions of Aredale and Wharfdale, together with the entire 
vale of Calder, in the county of York. By T. D. Whittakei, 
Lli.D. 4 engravings, crown folio, 1/. Is. boards. 

The History of Thirsk ; including an account of its once* cele- 
brated castle, and other uiiliquitics in the neighbourhood. 8vo. 5s. 
boards. 

Historic Notices of Fothcringay, with engravings. By II. K. 
Bonney, A. M. Svo. Js. bV. 

LeigIPb New Piciure of England and Wales, comprehending n 
description ol the principal towns, ancient remains, natural and 
artificial ciiriositKs, soil and produce, agriculture^ manufactures, 
ri\ers aud canals, principal scats, and bathing-places ; aUu, histo- 
rical and biographical notices, and a synopsis of the counties, 8cc. 
i 2s. boards; 13s. bound. 

Leigh’s New Pocket Atlas of the Counties of England ami 
Wales, consisting of fifty-six maps, including a general map: to 
which is added, a complete index of towns, villages, country-seats, 
rivers, canals, &c. I2s, hall-bouiid, or l6«. coloured. 

Views in Suffolk, Norfolk, and Northamptonshire, illustrative of 
the Works of Robert Bloomfield, accompanied with descriptions ; 
to whidi is annexed, a memoir of the poet’s life. By E. W. 
Bray ley, royal Svo. with fifteen views and two portraits, 10s. bV. 
boards. 

The same work in Uo- 1/- Is. 
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Select Ida of New FubiicatioMS. 

POVRIGN. 

The Topography of Athens, with some remarks on its an- 
tiquitieSk By Lieut.^efeiiel Leake, with maps and plates. 8vo. 
IL 10s. 

Rome in the Nineteenth Century ; containing a complete account 
of the ruins of that ancient city, the remains of the middle ages, 
and the momunentb of modern times. S vols. post 8vo. 1/. 
boards. 

Skfitebes of Manners, Scenery, iSce., in the French Provinces, 
Switacrland, and Italy. By the late John Scott, esq. 8vo. 1*2s 6f/. 

Views of Society and Manners in America ; in a series of letters 
from that country to a friend in F.ngland. 8vo. 

An historical, Statistical, and Descriptive Account of the 
Philippine Islands ; iouncled on ofticial data, translated from the 
Spanish with additions. By W. Walton, esq. 8vo. 12.s. 

VoYAoaa aud Travels. 

A Voyage for the Discovcn* of a Noith-Wcst Passage from the 
Atlantic to the Pacific, performed by M. M. Ships Ueela ond 
Griper, under the orders of Captain Parry, in the jears 181.9 and 
1 820, 4to. Illustrated by charts, plates, and wood-cuts. 31, 1 3s. 6(L 
Second edition. 

The North Georgia Gazette and Winter Chronicle, a ncwspajicr 
that was established on board the ships employed in the discovery 
of a Noith-West Passage. Edited by Captain Edward Sabine, R.A. 
4to. 10a. 6(1, 

Notes on the Cape of Good Hope, made during an excui-sioii 
through the principal parts of that colony, m the ye>ir 1820. In 
which arc* brielly considered the advantages and disadvantages it 
offers to the English emigrant. 8\o. Ts.dd, 

A Bibliographical, Antiquanan, and Picturesque Tour in France 
and Germany. By the Rev. T. F. Dibdiu, F.K.S., b.A. 3 vols. 
snpcMoyal 8vo. 10/. I Os. 

Travels in Georgia, Persia, Armenia, Ancient Babylonia, &c., 
daring the years 1817, 18, 19» and 20; by Sir Robert Ker Por- 
ter, Ac. &c. 4to., with numerous engravings of portraits, cos- 
tumes, antiquities, &c. tzc. vol. i. 4/. 14s. W, 

A Narrative of the Chinese Embassy from the Empeiw Kang 
Hee^ to the Khan of Tourgouth Tartars, on the banks of the 
Volga, in the years 1712-13-14 and 15. Translated from the 
Orimnal Chinese, with an Appendix, consisting of Extracts from 
the Pekin Gazette ; an Abstract of a Chinese Novel ; Arguments 
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SjeJect Lislji)f I^qu> Pub^icatiimf. 43J 

of a Chinese Play, &c. ; by^^iar Thomas Staunton, Bart., 

with a m^p. , 8yo. .18#. ^ ^ 

Journal of a ^^oyagc of Discovery- to the Arctio Regions, in his 
"^Majesty's ships Hecia and ('riper. By Ak*xander Fibher, Ksq., 
Surgeon, R. N. 8u). l*2s. 

The Journal of a Residence in the Burnihan Ijnpire, and more 
particularly at the court of Amarapooralt. By Captain iliram 

Cox, with colont t plate'.. 8vo. llu. b«».iids. 

Notes on Rio de Janeiro, and the Southern parts of Brazil, 
taken during a Rcsidiiice of Ten 1 ccr;.s in that country, from 
1808 to 1818; with an Appendix, dehciibiug the Signals hv 
which Vessels enter the Port of Rio (grande do Sul; together 
with numerous Tables of Commerce, and a Cilossary of 1'npi 
Words. By John Luccock. One \oliinie 4to. with Maps and 
Plans, price 2/. 12^. 6'd. boards. 

BOOKS IMPORTnO BY TlIKUrTTL AKD WURT?. 

J. B. Morganni, de Sedibiis el Causis Morboiiira per Anatomeii 
Indagatis. F-diiio nova, ciini Chaussier ct Addon, tom. iv. 
S\n. 12#. 

Lninoroux, imposition MelhcKlique cles genies de Tordre^ des 
Poly purs, ii\cc leur description or cellcs dos principales cspeces, 
figuies daiiH S4 planches ; les63 pivniiin^s appartenaiil A THistoiie 
Naturelle ilos Zoophytes, d’EIlis et Solancler, grand in 4to., fit. 

Chnmel, des I'lovres el des Maladies Pestilentielles 8vo, lOt Gd. 

Bourdon, rieiiiens d’Aiilhmctique, 8vo. 7'- 6 d. 

Fodere, Voyage aux Alpcs Maritimes, ou Histoirc Naturelle 
agiaiic, ci\ile ot inedirale du (’omte de Nice et pays limitrophes; 
cnrichi de note** de comparaison avee d’autres contrees, 2 vols. 
8\o. I5s. 

Marquis de Forcsta, Lettres sur la Sidle terites peiulant I'^te 
de 1 805, i vols. 8vo. 1 St. 

T.atreillc, Rcchcrclics sur los Zodiaques Egyptiens, 8vo. 2i. 6’rf. 

Poinsot, Elemens de Stalique, suivis d’un Mmioiie sur la 
llicorie des momens ot dos airos. Trt>isi^ine edition revue ot 
aiigmcntec par I'autcur, 8vo. Ji, (id. 

Cbrisdan, Description des machinos et procodos sp^ifies dans 
los brevets d’invention, de periectionnemeiit, et d’importation, dout 
la durte est expii^e, tom. IV., uvec 32 planches, 4to. 1/. l(is. 

Jnubert. Manuel ile I’Amatenr des Estampes, tom. 2, 8'0. 
14f. 

Voi. Xl. »• 
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CSoitatBN, Maenn et Usa^ de tons ks peuples ; luito 4b ftv* 
wra eobtrifet avec explicationi, par Eyribi. Premibre et aecijibll 
Livnison, gr. in 8vo. each 9t, 

Comte de Lasteyrie, £!ollbdtk>B machines, dlnstniOMal, 
ustensiles, constructions, appaieils. etc. employes dans Tdconomie 
rurale, domcstique, et industrielle, d‘aprds les desseins Uts dans 
^SlistiNa pMtfes 4e I’Emope. Tom, contenant^ 10 livraisons, 
ntftt 5 planches in 4ta. 21. lOt, 

' ■■ ■ ' Tom. II. lirraison I^IV. in 4to. each 5t. 



INDEX 


Air has weight, 262-S64 — how to ascertHin to what toIubb of 
air a certain quantitv of water is reduced, 365<267~^m)of 
that air ia rendered heavy by the mixture of some 
heavier than itself, 268— and by the compression o^ its parts. 
269-270 

Air-^un, notice of the first discovery of, 271 note 

Akali, new vegetable, notice of, 204 

Alcohd, on the formation of, by flnoboric gas, 394-396. 

AUar (Roman), notice of, 41 1 

Abm, chemical analysis of, 342 

Abtmma and potassa, analysis of the sub-sulphate of, 389 

Ahmuiute, component parts of, 342 

Ahminoas soap prevents the ravages of moths, in woollen 
cloths, 393 

Anmals, observations on the secreting power of, 40-44— and on 
marine luminous animals, 248-260 
■dpp/e-Areod, notice of, 384 

Aragoand Frtsnel (M. M.}, improvement of, in the construction 
of oil-lamps, 381 
ilrsenious acid, tests for, 341 
Art, fragment of, discovered in Newfoundland, 223 
Aimosphemal refraettm, observations on, 353-370. 

Atropia, analysis of, 204 


B 

Balance, new one, described, 280 
Barbadoes, (Island) geological description of, 10-20 
Baryta, analysis of the ferro-prussiate of, 209 
Berard, (M.) observations of, on the ripening of fruit, 395-397 
Berzelius, (Professor), experiments of, on the composition of 
prussiates, 208-216 

Biot, (M.), Memoir of, on the magnetism impressed on metals 
by electricity in motion, 281-290 
Bohnenberger’s electrometer, notice of, 208 
£oo£s (Scientific), analyses of, 119, 337 — select lists of, 225, 
412— notices of new ones, in hand, 412 
Borade add, singular property of, 403 
Braeonnot (M.), observations of, on the crystallization of sugar. 
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J3rjiJUe|i<JUv,Dr«)«obaervatiou8of,o refractkm ,364«t370i— ind 
on M. Delauibre’s remarks relati\e to the pfoblem of findmf; 
the lalitude from two oltf tudts and the time between, 370-^72 
JBroif9&ton (S. D.)i observations of, on the divisibility of trie* 
eighth pair of nerves, 320*327 

Bui^ngSj observations on the best mode of warming and ven- 
tilating, 229-240 


Carbimatv (iiatne), of disco veiril, 387 — ils aiialvsis. 

388 — of lime deposited in wood, 40.7-406 
Charcoal^ puhshiiii; powder from, 203 
Chemistry^ miscellaneous iiitelligeiicc in, 201-216, 385-404 
Children (J. G. Ksq.], translation by, of Bey’s Essays on the 
Calcination of Mt t ils, Are., 72-93, 260-271 
Chromite of iron, di^'oveied in the island of Unst, 222, 223 — 
ube of chromate of lead as a dye, 392 
Chrome^ notice of anew native oxide of, 219-220 
Chromic acid^ experiment on, 386, 387 
Coal^gns^ theory of the formation of, 344 
Coal-od parish lamps, notice of, 381 

Co/eirooAe (H. T. Esq.), observations of, on the height oi the 
Dhawalagiri, or White Mountain of Himalaya, 240-247. 
Coinbustiou (spontaneous], extraordinary instance of, 20 
nature of explained, 344-347 

CometSj easiest and most convenient method of calculatinc: the 
orbit of from observations, 177-182 — on the transit of the 
comet of 1819 over the sun, 182 
CoHTiamatice de Terns for lbl2, note rc^pcctl^g, 176 — Mudiea- 
tion of that work, 373 

Comer ores from Siberia, chemical analysis of, 274-278 — .uia- 
lysis of the copper glance of Rotheuburg, 279 — On Uie gra- 
nulation of copper, 386 
Crystallization of hugar, 397 
Crystals, on the dissection of, 202 


1 ) 

Dantell{J. F. Ebq.), descriptlun of u new pyrometer, 309-320 
DeUurium, a new vegetable alcali, notice of, 204 
Dtco^poution of blood, experiments on, 394 
Dehnme (M.), direct metnod of computing the latitude from 
two observations of the sun's altitude, and the time elapsed 
between them, 172-176 — ^remarks thereon, 370-372 
Dcjtreuwn of mercury in glass,tubes, observations on, 83-85 
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Diilfiuei (M.), cxperimeats of, on Uu foimatUm of alcdMl bf 
nioboric gu, 394, 395 

Dmwalaj/m, or White Mountain of Himalaya, obseirvationa on 
nie height of, 240*247 
Ihod gnafal, notice of a liquor so called, 394 
Dimny-machme, new, notice of, 200 
IhoMhditjf of ni.ittcr, renidiLs on, 30()-3U9 
Division of the eighth pair of ncives, ^>b8ervatioii!» ou the effect 
of, 

jD/uufuaf scpiiK'hie, notice of, 412 


E 

FAbpst of the him in September 18‘20, account jf, 2b- V}\ 2!il-30.^ 
EUitnaUj in motion, on the nKt£i^ieti*biii iinpiesheil on imUlh by* 
281-290 — i^unpow der fired b^. J91 
J'hilrnm^ a iiiitiic alloy ofgold and silve i, anahshs of, 272 
(Solai), of September 1820, observations on, 20-39 
LlfUtonifUr^ new, notice of. 208 


F 


/ tnkiii^ (M ), notice of a new diving-machine, invented by, 200 
/Viro-ji/i/ssni/f s, cxpciinicnts and observations on tbe compo- 
sition of, 208-210 

Fttr, experiments to prove that it has weight, 260-204 
rtrul stars, ccnicctions in right ahceiibion of thirtj-six ptiucipal, 
to e\ti\ da\ in the year, 186-198 
riuohutu f/f/s, expel mients on the foiination of alcohol from, 404 
r Line/, tabic of the consumption of at Parih foi 1810, 224 
rnrshhi/pimt (Dr.), «iiialysis of the oxides of manganese by, 201 
r niit, obhCiiations on the ripening of, 395-397 
Ft(llers*-fnttli diseoieicd in chalk, 220 


G 


Gum at htuaturv, niiheeilancoiis intolligenco in, 223 41 1 
Gfology of Barbadoes, memoir on, 10-20 
Glaze (new), for porcelain, 392 

Gorham (Dr. John), on the analysis of Indian Qorii, 206-208 — 
critical notice of his Elements oj Chemical Science^ 348-302 
Granite and trap, observations on the resemblance between 
ceitain varieties of, and trap, 404-405. 

Oramdatum of copper, 386 

Oun-poivdir, analysis of, 390— fir\ 1 by clectiicity, 391 
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H 

Hammen (mineralogical), observations on 6ie forms of, t-l6\ 
JBartihorn, use of, jn intoxication, 407 
Baitings (Dr.), observations of, on the effect of dividing the 
eighth pair of nerves, 45-63 — reply tiiereto, 320-327 

(H.), experiments and observations of, on phospho- 
rescence, 399-401 

Menrg (Dr.), analysis by, of native carbonate of magnesia, 387, 
388 — correspondence of Dr. T're with, 402 
Himalaya, observations on the height of the White Mountain of, 
240-247 

Hop, an analysis of the active principle of, 205 
Hoifses, observations on the best mode of warming and venti- 
lating, 229-240 
Hyoscyanua, analysis of, 205 


I 

Indian corn, analysis of, 206-208 

Jntelbgence, (miscellaneous) in mechanical science, 199, 200, 
381-385 — in chemical science, 201, 385— in natural history, 
216, 404 — ^in general literature, 4'c. 223, 411 
Intoxicahon, antidote to, 407 
lodtne, its application as a medicine, 407 
Iron, chromate of, discovered in the island of Unst, 222 — fall 
of an iron bridge, in America, 385 — ^Permeability of iron to 
tin, tbid. 

Ives, A. W.), analysis of Lnpiilin, 205. 206 
Jasper, general observations on, <)3-70 — synopsis of its varieties, 
70-72 


Klaproth, (Martin Henry), on tlic chemical analysis of mineral 
substances, 272 — analysis of electiuni, 272— of the pacos, or 
red silver ore of Peru, 273— of the hepatic mercurial ore from 
Idria, 274— of the lamellar red copper ore from Siberia, 276 
-~of the fibrous blue copper ore of Siberia, 277— of a green 
copper ore from Siberia, 278— of the copper glance from 
Siberia, 271 

KonSite, a new mineral, notice of, 218 


description of a new sinumbral one, 296-Hmprovement 
of oil lamps, 381 — account of coal-oil parish lamps, Und. 
382 
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i 

(M.) experiments of, ou the colourine mu tt e r of 
ue lobster, 203 

Utitude, a direct method of c^puting, from true observations 
yof the sun’s altitude, aud die time elapsed between them, 
' 172-176 — ^remarks thereon, 370-372 
Lead, analysis of the ferro-prussiate of, 210—oa the use of 
chromate of lead as a dye, 392 
Xemty, non-existent, b nature, 81 

LaMwaite, (Mr.), experiments of, fur Oiing gunpowder by 
electrici^, 391 

£mk, on the solution of, 202— analysis of the ferro prussicate 
of, 209,210— Carbonate of, deposited in wood, 405, 406 
Iittto, discovered in lepidolite, 202 
Ldhogrttphy, improvements in, 382 
Longitude act, notice of, 411 
Lummoui manne aiiimaN, iibsbi\a1u>n> on 248-260 


M 

Ma( Culloih. (I)i ) on tlit foims ot nnmidlogical hammers, 
1-10 — notice ot Ins geological ciassificatiou|of rucks, 216-218 
—two new minerals discovered by him, 218-219 — remarks 
oil niaiinc luminous animals, 248-200— ou the potash to be 
obtained from potatoes, 382-384 — on theresemblancebetween 
certain vaiietits of granite aud trap, 404 
Magnetism impressed on metals by electricity in motion, 281-290 
—the foicc of compaied with the dip, 374-378 
yifu72f, aiiaUsis ol, 20(i-2()8 

Mammoih, luiount ol die remains of one found near Rochester, 
20-20 

Mangamsi, •inalyMs of the oxides of, 201 
Marine luiuniuus annuals, observations on, 248-260 
Mageotk (Dr ) geological dcsiTiptiou ot Uarbadocs by, 10-20 
Mechaiacal siuiui, miscellaneous intelligence in, 199-220, 381- 
385 

MdMk Island, meteorological observations on, 222 
Mem/et (J. L. Esq.), observations of, on the solar eclipse in 
September, 1820, 26-39 

Mercury, observations on the depression of, in glass tubes, 
83-85— chemical analysis of the hepatic mercurial ore, from 
Idria, 273-276 

Metals, essays on die calcination of, 79-83 
Mctesrologiea} diary for Match, April, and May, 1821, 41 J 
Meteorological ehaa oatwm on Melville Island, 222 
Mmerological hammers, obseivations on the forms of, 1-10 
MmeraJk, apparatne foi shewing the double reflraction of, 181 
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Mint (Roman), notice of, 411 

M&tks, ravages of, in woollen doth, how prevented, 393 
Afot^. none in Jtte vimer regions, 82 

bev6hig(riiiade from the berries o(, 394 
Afultcof t»s/rKHie»f , notice of a new one. 384 385 ' 


N 


Natural Htiiortf, miscellaneous intelligence in, 210*2*23-— 404 
Nature, nothing light in, 8 1 

Nerves, observations on the effect of dividing the eighth pair >f , 
/! 5-63— reply tliereto, 320-327 

Newfoundland, iiotico of a fragment of art found in, 223, 224 


o 

OUrlamps, improvement in, 381 

OH-question, observations on the chemical evidence ei\cu in, 
8^117-327-336 

Olbers (Dr,) on the easiest and most convenient method of ral- 
cidating the orbit of a comet from obscrkations, 177-182— on 
the transit of the comet of 1819 over the sun, 1R2 

Oxides of manganese, analysis of, 201— notice of a new oxide 
of chrome, 219-220 


Pacos, or red silver ore of Peru, analysis of, 273 
Parts, table of the consumption of food in for the year 1819, 224 
Parses (Mr.), additional observations respecting the oil-question, 
86-117— reply thereto, 327-336 
Pelletier (M.) on the andysis of the active principle of pepper, 
3''8, 399 

P.' i 29 (Dr,), observations of, on the secreting power of animals, 
40 , 44 — repeats certain of his experiments, 325-327 
PhUUps (Richard) observations of, on Parkes’s remarks on 
the evidence adduced in the oil-question, 327-336— analysis 
of verdigris by, 389-390 

Phosphorescence, experiments and observations on, 399-401 

Piperin, or the active prindple of pepper, account of, 398-399 

Planets, errors of the tables of, corrected, 182-185 

Pobshing powder from charcoal, 203 

Pkreelain gkue, notice of, 392, 393 

Potatk obtainaUe from potatoes, observations on, 382-384 
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Pofitta, analysis of the ferro-pruaBiate 209-211— and of the 

^ubsulphatc of, 309 

Prite ^upshowt by the Society of Sciences and Arts of Utrecht, 
385, 410 ^y the Royal Academy of Science at Paris, 409^ 
by the Socictc Medicalc d’Emnlation, 410— by the Helvetic 
Society of Natural Sciences, thieL 
** wuitt, cxpeiiments and observations on the composition 
of, 208-216 

PvhltcaltoHS i'sci''ntiiic), select list of, 225, 412— analysis of, 
' 19, .137 — ^notices of new ones in the press, 412 
r'yrometer, description and uses of a new one, 309-320 


R 

Refracinw (doiiUIe) of iniiuMals, apparatus for 199 — 

oIjsctv at toils on aiiiiosphcric, I refraction, 3.03-370 
Rcftnasphalttnn discovered in tbe indcpcudeiit coal-formation, 
221 

Rnf (John), liiofirraphical notice of, 74, 75— essays of, on the 
calciiintiuii of metals, 7(i-83, 260-271 

ciccoiiiit of a mammoth found near, 20-26 
Rods, on the ucoloc>ical structure of, 216-218 
Ros^ (Ml.)- '*cw porcelain glaze invented by, 392, 393 
Royal Socifty ul ijondon, pioeeedings of, 118 


s 

Karlptfnvr, preservative against, 407 
Srrretuig power of animals, observations on, 40-44 
iSs/eMt(f7», notice of, 38G 
Senna, the active pnncipic of, discovered, 398 
Sepulchre (druidical), notice of, 412 

Siberia, chemical analyses of various copper ores from, 276-274 
i^Hver ore (.rod), of Peru, chemic.d ’ui.i lysis of, 273 
^ring, remarkable eruption of, 406 

(James, Esq.), corrections in right ascension of thirty-six 
principal fixed stars to every day of the year, 186-198 
SubsiUphate of alumina and potassa, analyses of, 389 
Sugar, on the crystallization of, 397 
Su^phiur, on the compounds of, 388, 389 
Su^huric acid, experiments on, 386, 387 
San, account of the eclipse of, in September 1820, 26-39, 291-' 
305 

Sgluetier (Mr. Charles), observations of, on the best mode of 
warming and ventilating houses and other buUdmn, 229-240 
VoL. XI 2 G 
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T 

Taylor (Mr. T. G.), account of a coloured ^iiirounding 

the zenith^ 40 

Telescope j notice of a largo, reflecting ouo. o 5 

Terpodion, a new musical instrumoiu, in, '^e of, 384 

TAomfon, (D**. Thomas), analysis of his System of Cheiiiistr) , 
119 — his claims to precedence over other British compilers 
stated, 12 1-— exposure of his attacks on Sir Humphrey I)a\y 9 
122, 123, 137-]42*-and on the Royal Society, 124-^strictuies 
on the plan of liis work, 126 — exposure of his errors on the 
subject of caloric, 129-134 — electricity, 135 — ponderable bo- 
dies, 140-143 — simple inconibusliblcs, 143-149 — simple com- 
bustibles, 150-151 — compound bodies, 152 — acids, 153-166 
—mineralogy, l6r»— analysib of minerals, 166-169— Physio- 
logy, 169-170 

7Vap, observations on the resemblance between, and ceitaiu 
varieties of granite, 404, 405 


u 

f/rc (Dr. Andrew), notice of his Chemical Dittionai}, 216 — 
'nalysis of it, with specimens and remarks. 337-340 — coi- 
respondeiicc of, with Dr. Henry, 401, 402 


V 

Vauqudin (M.)> experimcntii of, on the decomiiosition of blood, 
394 

Vegetables, origin of, 411 

VentSatioH, of houses and othei buildings, observations on, 
9‘'9-240 

Verdigris, analysis of, 389, 390 

Vie/c& (Captain), account of the remains of a mammoth, by, 
20.26 

Vbfcano (new), notice of, in Portugal, 407 


w 

iranmaji of houses and other buildings, observations on, 
229-240 

iratt(Mr.)^ notice of his important discoveries in the powers 
and properties of steam, 343, 344 
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VTetghl cjkibts in dll matteit 80, 81 

lyenfliti awl Mtusuiti, third repoit of the cuiuiui&bUiiieiN ap* 
poiiiteii to ' I' 'U r die sub|ect of, 878-380 
Hood. on ■> pu' *ion of caibonato of linic iii, 40.'!!, 406 
r Hill II iiotfiifidVii'e" of moths lu, how pit Milted, OO'I 


*rt / 'Dr;, ohM'Mdtions of, ou alnuyluiud nfucU 
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